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The Coca-Cola Company, Atlanta, Ga., following its successful 
use of ENDURO, Republic’s Perfected Stainless Steel, in dis- 
pensing units, has placed in service 1000 stainless stee! drums 
for shipping syrup to bottling plants. 

Each drum is of 55-gallon capacity, resistance welded, with 
flanges and fittings of stainless steel, arc-welded. The ENDURO 
fabricator is the Stevens Metal Products Co., Niles, Ohio. 

The versatility of ENDURO is amazing. You will find it io 
tiny watches where beauty is the key note—in high speed trains 
where strength with lower weight is the consideration—in food 
handling equipment of all kinds where freedom from contam- 
ination is of utmost importance—in textile equipment where 

ir N D U s O dye plays havoc with ordinary metals—in the process industries 
ee where freedom from corrosion is a vital factor—and in equip- 
gape REPUBLICS PERFECTED ment of many kinds where high strength at elevated temper- 

atures must be maintained. 

siectestetanieellinbdic Let us tell you out of our past experience where ENDURO 
will help you when designing new products or re-designing 
old ones—for improved appearance—for longer life—for greater 
economy in service. 
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High Corrosion Resistance and 
Clean Sound Castings (No Shrink Holes) 


That these two characteristics of STRONGER-THAN- 
STEEL Die Castings are of major importance to manufac- 
turers of machinery used in the dairy industry is evident 
by the increasing use of these castings for parts in ma- 
chines now being made for handling milk and kindred 
products. 


The casting illustrated (2 views) is a part in a bottle- 
capping machine. It replaces a similar part made from 
another alloy and cast in sand. This sand casting required 
considerable machining. Not infrequently, defects in a 
casting were discovered only after much of the machining 
had been done, thus causing a waste of machining time. 


By adopting STIRONGER-THAN-STEEL Die Castings, with 
their freedom from porosity (shrink holes), their smooth, 
clean surfaces, and their accuracy in size and shape 
(exceeding in general one-half of one percent of the 


linear dimensions), this manufacturer has reduced his 
machining cost to a minimum. He has a part that is im- 
pervious to the corrosive effects of lactic acid, a part 
with ample strength (85,000 Ib. per square inch) to permit 
the use of small cross sectional areas without fear of 
breakage. 


While you may not be interested in the manufacture of 
machinery for the dairy industry, you may have, in your 
product, parts which present, either in their manufacture 
or their performance, similar problems—high machining 
costs, lack of corrosion resistance, insufficient strength to 
permit the use of the particular size or shape most to be 
desired. The solution of these and other problems is dis- 
cussed in our latest Bulletin No. 4. May we send you a 
copy or perhaps co-operate with you in determining the 
value of STRONGER-THAN-STEEL Die Castings for vital 
parts in your product? ~ 


Aurora Metal Company, Inc. 


<e 612 West Park Avenue 


SALES REPRESENTATIVES 


NEW YORK—N. C. Failor Co., 136 Liberty St. 

CLEVELAND—E. W. Saunders, Hotel Bolton, E. 89th & Carnegie Sts. 
CHICAGO—Don Rennolds, 32 S. Jefferson St. 

DETROIT—K. B. Spaulding, 2842 W. Grand Blvd. 


STRONG 
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CER_TI HAN 
R-THA 
GE SHA 


Aurora, lilinois, U. $. A. Sam 


PITTSBURGH—R. W. Over, Benedum-Trees Bldg. 


PHILADELPHIA—Geo. M. Hessdoerfer, Penn Machinery Co., 
117 N. Third St. 


ST. LOUIS—Clark P. Schumacher, 3740 Washington Ave. 
CINCINNATI—F. J. Stolle, 227 West MacMicken Ave. 
LOS ANGELES—Union Die Casting Co., 2269 East 5ist St. 


N-STEEL 





Wte.— 7 lb. 











314 


an! 
if 

pr 
0.0 


pl 


Sl 


pe 














'HIGHLIGHTS 


That's What We'd Call a Trace 


Hillenbrand and Kenny (page MA 
314 R3) study the possible presence of 
antimony in copper fire-refined to free 
if from arsenic and conclude that, if 
present, it can’t be there in amount over 
0.00001%. 


Drink Deep, or Taste Not the 
Pierian Spring” 


Leitner (page MA 334 R1) says that 
plates to be are welded with bare rimmed 
stee!| electrodes should either have no 
silicon or quite a lot of it, to avoid 
porous welds. 


And Still More Books 


[ast month, twelve books were _ re- 
viewed, this month, you will find reviews 
of the following: The Alfred David Lenz 
System of Lost Wax Casting (page 
MA 316 R1); Disturbances in the Opera- 
tion of Acetylene Generators and How 
to Overcome Them (page MA 334 R2); 
The Metallurgy of Iron (page MA 356 
R2); Alloys of Iron and Tungsten (page 
MA 356 R2); Recipes for the Machine 
and Metal Working Industries (page 
MA 372 R3); America Self-Contained 
(Page MA 372 R4). 


Vacuum Melting 


Wentrup (page MA 318 R1) reports 
that experimental vacuum melting of 20 
lb. lots of steel shows that much deoxida- 
tion can be effected by carbon and inclu- 
sions due to solid deoxidation products 
minimized. As we’ve long argued that 
this should happen, corroboration seems 
important to us. Now for a large-scale 
demonstration. 


Sounds Like the House that Jack Built 


In melting aluminum in a reverbera- 
tory, says Richards (page MA 314 R1) 
if the metal is not oxidized, it does not 
absorb nitrogen and if it does not ab- 
sorb nitrogen, it won’t absorb COz. May- 
be if it isn’t hot enough to do one it 
isn't hot enough to do any. 


by H. W. GILLETT 


O YOU want to know what 
metallurgical engineers are say- 
ing, the world over? Look in the 
Current Metallurgical Abstracts. 
Here are some of the points cov- 
ered by authors whose articles are 


abstracted in this issue. 








Cumulative Index to the Current 
Metallurgical Abstracts 


If true worth is determined by useful- 
ness, the abstracts which appeared dur- 
ing 1932 and 1933 will unquestionably 
take on a new value with the appearance 
of the Cumulative Index for these years. 
The experience gained by the editorial 
staff in compiling the index for 1929-1931 
will contribute toward making this issue 
of the Cumulative Index a comprehensive 
and serviceable work, an indispensable 
tool and a valuable aid to every engineer 
concerned with the production, fabrica- 
tion, treatment and application of metals 
and alloys. 

The index is comprised of two parts: 
1. a complete subject index and 2. an 
author index (see page MA 338). 

Place your order for the index im- 
mediately, only a limited number will be 
printed. 


Beryllium 


Beryllium is still of considerable in- 
terest as is evidenced by the number of 
articles abstracted: Beryllium in Copper 
(page MA 354 LA), Beryllium and Its 
Alloys (page MA 354 L8, page MA 355 
R9), Silver and Beryllium (page MA 354 
L9), Beryllium Heavy Metal Alloys (page 
MA 354 R1), Copper - Nickel - Beryllium 
(page MA 355 L3), and Beryllium Cop- 
per (page MA 355 R2). 


Arsenic and Antimony in Cast Iron 


Piwowarsky and coworkers (page MA 
356 R1) study arsenic and antimony in 
cast iron, a little arsenic possibly im- 
proving the iron. More arsenic or the 
use of antimony wasn’t very attractive. 


Titanium Improves Machineability 


Comstock (page MA 356 L9) and 
Brauer (page MA 356 L10) agree that 
titanium improves machineability in cast 
and malleable irons. 


Testing of Welds 


This month abstracts of three articles 
appear on the fatigue testing of welds: 
Fiek (page MA 347 L8), Peterson and 
Moore (page MA 348 L9), and Doussin 
(page MA 348 R6). Another article on 
magnetic testing of welds by Kieskalt 
appears on page MA 348 R10. 


Internal Stresses 


Buehler and Buchholtz (page MA 348 
L.1) agree with the usual conclusion that 
high internal stresses (when in tension 
and not in compression) at the surface 
of a part subjected to repeated bending, 
pull down the endurance limit, but think 
that such stresses, up to 20 kg./mm.?, are 
released by local yielding under the in- 
fluence of repeated stress in material 
of sufficient plasticity, and hence are not 
harmful. 


Manufacturers’ Literature 


In this issue of Metals & Alloys, there 
appears an unusually large number of 
reviews of manufacturers’ literature 
(pages MA 375 to MA 8378). This de- 
partment of Metals § Alloys is con- 
ducted for the convenience of the readers 
desiring to add to their files copies of 
the current literature issued by manu- 
facturers. Any items desired can be se- 
cured free by applying direct to the 
issuing firms or in those cases where a 
number of items are wanted applications 
may be sent to Metals § Alloys, using 
the coupon provided on page MA 378. 


Special Alloys 


A number of trade marked alloys are 
covered .in an article appearing in the 
Zeitschrift fiir die gesamte Giesserei- 
praxis (page MA 352 L6). 
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Defeat Corrosion and Wear 
with DURONZE 
Screw Machine Products 


® HIGH STRENGTH small parts can be produced with 
normal Screw Machine equipment from Duronze III rod, 


which has the remarkable tensile strength of approximately 
100,000 Ibs. per sq. in. 


® Use it where brass is not strong enough and special non- 
corrosive alloys are too expensive. You will be surprised at 
its reasonable price and fine workability. Excellent for large 
bolts, nuts, valve seats and stems, jack plugs, oil burner 
nozzles, and countless other Screw Machine products. 


DYRONZE 


R A D 





The essential characteristics and some typical uses of the three types of Duronze are 


outlined at the right. For complete details, write for the booklet ‘‘Duronze.” 
Address the 


BRIDGEPORT BRASS COMPANY + + + BRIDGEPORT, CONNECTICUT 





DUROWZE I 


Well-known in electrical trans- 
portation as one of the Phono- 
Electric Alloys. Inherent tough- 
ness and exceptional ductility 
make it excellent for cold- 
working. Widely used for high 
strength, corrosion-resisting 
cold-headed Bolts, Nuts, Ma- 
chine Screws, Wire Connectors, 
Catenary Cable, Guy Strand, 
Outdoor Electrical Hardware. 
Very fine for Flues and Ducts 
because of its resistance to 
corrosion. 


DUROWZE Ii 


Tough as steel, and highly re- 
sistant to corrosion — for Range 
Boilers, Tanks, Vats, and for 
hot forged Bolts, Pole Line 
Hardware, Marine Hardware, 
Wood Screws, Nails — wherever 
exposed to corrosive conditions. 


DUROWZE Ili 


Exceptional hardness and wear 
resistance. Hot-forges and 
machines easily but not recom- 
mended for cold-working. Ex- 
cellent for Boat Shafting, Pump 
Rods, high strength Screw 
Machine products and Hot 
Forgings — Gears, Pinions, 
Valve Parts and Bushings. 


lsiutsiia line 











METALS & ALLOYS 
Page A 18—Vol. 5 

















is a period of gestation. Similarly, too, the period 
varies with the size and importance of the newborn 


ie ENGINEERING, as well as in physiology, there 


idea just as it varies between the mouse and the elephant. 
As in physiology, the infant never has but a single 
parent, indeed the engineering infant normally has so 
many that the parentage is somewhat in doubt. 

in looking up a reference on another subject in our 
elder contemporary, The Iron Age, we chanced upon a 
news note headed “Proposes Steel Substitute,’ under the 


date line of April 22, 1924, which stated that W. W. 
Atterbury of the Pennsylvania Railroad was supporting 
a bid for the Muscle Shoals power plant on the plea that 
the railroads would be forced to reduce the dead weight 
of their freight cars and that hence they must have cheap 
aluminum to replace steel. 

\lence, it was not because of a lack of appreciation of 
the wastefulness of toting dead weight from one end of 
the country to the other or of any lack of faith in the 
satisfactory solution of the engineering problems in- 
volved that prevented the birth of actual light weight 
railway cars ten years ago. The conception was made 
well before that time. 

In the intervening period, the demanded notable 
cheapening of aluminum did not occur, for the ratio of 
the then price of aluminum to the composite price of 
steel is not widely different from the ratio at the time 
we write. But a lot of other things have happened. The 
railroads have fallen into so serious a plight that they 
must do something. Passenger service losses are gener- 
ally worse than freight losses and competing methods 
of transportation, by auto and plane have brought the 
necessity for greater speed. 

The increased knowledge of the transverse fissure 
problems in rails has indicated that reduced wheel pres- 
sure on high speed trains will be helpful in that direc- 
tion. Knowledge of stream-lining and its effect on speed 
brought out by aeronautic wind-tunnel research has 
shown the logic of aero-dynamic design combined with 
weight reduction. Attention has thus been centered upon 
passenger trains or special freight trains like those that 
carry silk, upon which money can be spent, leaving for 
later consideration the freight train and the problem of 
what to do with the old-type freight cars of other car- 
riers that must be pulled for years to come. 

Meantime, metallurgical progress has brought the pro- 
duction of large structural members of aluminum, inten- 
tionally worked out primarily for this use, of large heat- 
treated alioy steel castings for heavily loaded members, 
and also a lusty competitor of aluminum for parts of the 
car structure in welded stainless steel. Many other engi- 
neering developments have aided so that now we have 
several more or less experimental, but operable, pioneer 


EprrorIAL CoMMENT 


The Time Factor 


light-weight high speed trains operating or about ready 
to operate. The parents of these infants are legion. ‘That 
they will change and improve and multiply is of course 
plain, but they are born at last. 

Smaller and less expensive things may take less time 
between conception and birth. The radio and the electric 
refrigerator, both expensive in respect to the total out- 
lay for mass production, but relatively inexpensive per 
unit once in mass production, came into their own in a 
big way and with a rush because those who were con- 
vinced they wanted them could save up and buy one. 
Badly as the railroads may want to displace all the old 
freight cars with new light ones to run at high speed, 
the aggregate cost holds them back. 

After the war, we expected that ere this the private 
airplane would be as common as the private automobile 
was then. The reason it isn’t is because the airplane 
costs too much. Whether the suggestion of a $700 mass 
production plane bears fruit or not will take some time 
yet to determine. 

At times it seems ludicrous how long it takes before 
an idea that is obviously sound advances to the point 
where we can buy the embodiment of the idea. Metal- 
lurgists ten years ago could confidently predict that a 
host of things would ultimately be made of stainless in- 
stead of rustable steel and that quantity production was 
in order. Only recently, however, have the tonnage steel 
groups accepted that fact, though patent problems to be 
ironed out were one of the deterrents in that case. 

It was obvious long ago, when a closed car cost $300 
more than a standard touring car, that the vast majority 
would prefer a closed car and that in quantity production 
no such differential was necessary. But it took one of 
the smaller producers who made the jump of offering a 
cheap closed car as standard to prove to the big boys 
that they had to do it too. 

A tiny gadget that can be sold for a few cents or a 
few dollars can be made the vogue almost over night, or 
in a mouse’s gestation period. But the big things that are 
complicated and demand simultaneous progress in many 
lines are more like the elephant. 

Hence, some of the admittedly coming things, like air 
conditioning, summer cooling and fully automatic heating 
of individual homes, old as well as new, and rented as 
well as owned, which will utilize much metallic material, 
do not seem to us to offer as immediate a mass-produc- 
tion market as the metal producer might hope. 

They will have to be brought to such a point of sim- 
plicity and reliability in construction, and. installation 
and operation that their first cost is of a low order of 
magnitude. Or else the maker of such devices, and the 
seller of fuel to be used in them, must work out some 


(Continued on page 160) 
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COCOANUT CAKE 







COCOANUT CAKE 
4 Tablespoons Butter 14 Cups Flour 


COCOANUT CAKE 
4 Tablespoons Butter i Cups Flour 













1 Cup Sugar 2 Teaspoons Baking Powder 1 Cup Sugar 2 Teaspoons Baking Powder t Cup Sugar 2 Teaspoons pities Powder 
2 Egas i Teaspoon Vanilla 2 Egas t Teaspoon Vanilla 2 Eggs i Teaspoon Vanil! 
4 Cup Milk \% Cup Milk ‘4 Cup Milk 


Soften the busmer. Stir the sugar into it gradually 
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nae ARE THE CAKES 


Perfection in cake-making depends not so much on the 
recipe as it does on the technique of mixing and baking. 

Perfection in steel-making too, involves other things 
besides a formula. To produce Carnegie Controlled Steels, 
we have established standard procedures that maintain 
a fixed precision in every detail of manufacture. It is 
this thorough regulation—this constant accuracy—that 
accounts for the remarkable uniformity of these open- 
hearth steels. 

Carnegie Controlled Steels are furnished in commer- 
cial and forging qualities in billets, bars, strip and similar 
products; also in alloy combinations. Our metallurgists 
will help you determine the grade suitable for your pur- 
pose. Literature on request. 


CARNEGIE STEEL COMPANY, PITTSBURGH 


Subsidiary of United States Steel Corporation 


© 
CARNEGIEC 
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HE APPLICATION of the nitriding process to 

certain steels to obtain a high surface hardness 

with a minimum of distortion is well known. The 
more recent application of this process to the case-hard- 
ening of cast iron has been confined almost entirely to 
centrifugally cast cylinder liners and similar articles. 

The nitriding of special alloy cast irons has been dis- 
cussed in pamphlets issued by Aubert and Duval Freres 
of Paris and in several articles by J. E. Hurst’ of the 
Sheepbridge-Stokes Centrifugal Castings Company, Lim- 
ited, of London. 

The steels which are now being used commercially for 
nitriding contain as alloying elements aluminum, chro- 
mium, molybdenum and vanadium in varying amounts 
and in different combinations. The presence of aluminum 
is highly desirable since the 


castiron is the trade name 
given to the several varieties of cast 


NITRICASTIRON’ 


By V. O. Homerberg** and D. L. Edlund*** 


aluminum nitride that is formed imparts maximum 
hardness to the steel when treated with ammonia within 
the recommended temperature range. Aluminum plays an 
additional role in cast iron since it is a marked graphitiz- 
ing agent. 

Centrifugally cast cylinder liners are now being manu- 
factured in this country by The Forging and Casting 
Corporation.t Although a number of compositions have 
been studied the present discussion is based on the re 
sults obtained on liners of the following composition: 


Total Carbon 2.50 Molybdenum 0.60 
Silicon 1.50 Aluminum 1.25 
Manganese 0.60 Chromium 0.20 


The charge of 250 lbs. was melted in an electric arc 
furnace to which was then added the ferro-molybdenum 
and the ferro-chromium. 

The metal was tapped into 


ladles of 20 Ibs. capacity. 


fon capable of Meee Sieuiandened HE RESULTS of this investigation show i ae a 
by certain SinegERSeeanNS Se- that an aluminum-containing cast iron ' , ? S| 
ter SU as ammonia. " Ta ; ; : 
“s sociate Professor Physical capable of being nitrided can be produced Y Pat yor posed gray 
Metallurgy 08 the Deasescnyeete. 52. centrifugally and by casting in sand molds oe: ae Clee were 
stitute of Technology and Technical a 8: y y 4 Ax eg F . F ’ a 
Director of The Nitralloy Corpora- Nitricastiron possesses excellent physical adde d to the ladle. The 
t+ Research Associate in. Division properties in the “As Cast” condition as well eryolite served to protect 
of Physical Metallurgy, at the Mas- as after heat treating. It can be readily ma- the metal from oxidation. 
sachusetts Institute of Technology. b OWL. ey The al wan cast centrifu- 
_ E. Hurst. Some Experiments chined and after nitriding it exhibits proper- e metal was cast centrifu 

tne Ne eae ties that make it especially valuable for such gally into liners having a 
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stitate, Tie a applications as cylinder liners, bushings, cams 7Tice Sesier anil Costing Conpor- 
the Resistance to Wear of Nitrogen- and other parts that must possess good wear ation of Ferndale, Michigan, is a 


Hardened Cast Iron. Journal of the 
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and Steel Institute, No. 2, 1933. 


resistance. 
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Two 40-Ton Powdered Coal Air Furnaces in the Foundry of the Hunt-Spiller Manufacturing Company 
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Fig. 1. Nitride case of centrifugally cast liner. Fig. 2. As cast. Nital etch 
Nital etch. .014” case, Magnification 100x. 







Fig. 4. Core structure. Magnification 1000x. 


wall thickness of approximately lo inch. They were air 
cooled after which they showed a white or mottled struc- 
ture with a Brinell hardness of 418. 


The “As Cast” liners were put through the following 
series of operations to’ produce the finished product: 


(a) Heated at [{650°F., for 1 hour and quenched in oil. 
Prawn at 1400°F. for 1 hour. 

(b) Rough machined. 

(c) Drawn at 1100°F. for 6 hours to relieve machining 
stresses. 

(a) Nickel plated all over. 

(e) Inside bored to proper diameter 

(f) Nitrided at 980°F. for 60 hours 


No difhculty was experienced in machining. The ni- 
tride case of a liner treated in this manner showed a 
Rockwell! N hardness of 79 when tested with the Rock- 
well Superficial Hardness Tester under a 30 kg. load. 
The case depth was 0.014 inches. No chipping of the 
case took place, although short radial cracks were pro- 
duced around the impressions. The hardness approaches 
that obtained for Nitralloy which gives values from N80 
to N85. 

The Brinell hardness of the core after this heat treat- 
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Fig. 5. Case depth .012’'. Magnification 100x. 


. Magnification 10U0Ux. Fig. 3. Nitride case. 015". Magnification 100x. 
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Fig. 6. Magnification 1000x. 


ment was 235. Higher hardness values can be obtained 
by using a lower tempering temperature. The structure 
of the “As Cast” material is white to mottled. The heat 
treatment converts some of the excess carbide to temper 
carbon and the matrix from pearlite to sorbite or to 4 
finely spheroidized structure. 

Air cooling from 1750°F. followed by tempering at 
1350° to 1400°F. produces a similar structure. 

The nitride case is shown in Fig. 1. 

It is desirable to protect the outside surface of the 
liner. Instead of nickel-plating, other protective agents 
may be used such as tin, solder, tin oxide plus glycerin, 
etc. 

The sand casting of cast iron containing aluminum 
represents a more difficult problem than that encountered 
in making articles by the centrifugal method. Aluminum 
oxidizes very readily and forms a tenacious oxide scum 
on the surface of the metal. When this metal is cast, the 
scum breaks during the pouring operation and fragments 
of this oxide layer become entrapped in the casting there- 
by rendering it worthless. A viscous slag is also produced. 

It is obvious that the successful manufacture of sand 














castings will greatly increase the number of applications 
for Nitricastiron. It was with this aim in view that a 
cobperative arrangement was made with the Hunt-Spiller 
Corporation for an intensive research involving this 
problem. The authors wish to acknowledge their indebt- 
edness to R. F. Harrington and his metallurgical asso- 
ciates as well as to the executives of this company for 
their excellent coéperation in the successful solution of 
this problem. 

A 250 |b. oil fired crucible furnace of the Monarch 
type was used for the experimental production of vari- 
ous compositions of Nitricastiron for sand casting. 

Freedom from a viscous slag and the elimination of 
the tenacious scum were overcome by the addition of 
cryolite, a double fluoride of aluminum and sodium (AIF;,, 
8 NaF), to the ladle. The aluminum and the chromium 
were added to the crucible, the former shortly before 
pouring, while the addition of the molybdenum was made 
to the ladle. 

Larger experimental melts were made by using two 
crucible furnaces or by 
making alloy additions in 
the ladle to iron from an 
air furnace. 

Cryolite is an excellent 
solvent for aluminum oxide 
end protects the melt until 
it enters the mold. In or- 
der to procure sound cast- 
ings it is necessary to cause 





the metal to enter the mold 
quictly in order to prevent 
as far as possible the rup- 
ture of the oxide film that 
is produced on the surface 
of the metal when it be- 


comes exposed to the air in 
the mold. If this precau- 
tion is taken the oxide 
layer will be confined to a 
shallow depth on the surface of the casting and is readily 
removed by machining prior to nitriding. Bottom pouring 
with a gradual increase in the diameter of the gate is 
advisable in order to procure satisfactory results. 
Tyson* investigated the heat treatment and the nitrid- 
ing characteristics of a number of alloy cast irons con- 
taining aluminum, molybdenum and chromium in various 
combinations. As a result of his investigation and subse- 
quent experiments, an alloy cast iron of the following 


approximate composition was adopted for this part of 
the investigation. 


Total Carbon 2.90 Manganese 0.60 
Combined Aluminum 1.00 
_ Carbon 1.00 Molybdenum 0.75 
Silicon 1.60 Chromium 0.40 


_ An alloy cast iron, the composition of which is given 
in Table 1, was cast into 114 inch diameter transverse 
test bars 15 inches long. The test bars were broken on 
supports 12 inches apart. The physical properties of the 
material in the “As Cast” condition and after heat treat- 
ing are also included in the table. 





wee D. Tyson. A Study of Nitrided Cast Iron. Master’s Thesis, M.I.T. 











Fig. 7. Cams made by sand casting. 1/5 actual size. 


Specimens of the test bars were nitrided at 975° F. for 
60 hours in a Leeds & Northrup Homo nitriding furnace. 
The depth of case was determined microscopically. 

The microstructures are shown in Figs. 2 to 6 inclu- 
sive. Fig. 2 shows the core structure at 1000X of the 
“As Cast” material. The matrix is pearlite with islands 
of free carbide together with small and well distributed 
graphite flakes. Fig. 3 shows the nitride case at 100X 
and Fig. 4 the core structure at 1000X of the material 
after air cooling from 1750” F. followed by tempering at 
1350°F. The matrix shows very finely spheroidized car- 
bide particles. The structure of the oil quenched and 
tempered specimen is similar to that of the air-cooled 
material. The nitride case is shown in Fig. 5 and the 
core structure in Fig. 6. 

Two cams, 24% in. and 71% in. in height weighing 12 
and 25 lbs. respectively, are shown in Fig. 7. 


Hardness of Nitricastiron 

The true hardness of the nitride case on Nitricastiron, 
especially when sand cast, 
cannot be determined by 
any of the practical hard- 
ness testing machines. The 
presence of graphite tends 
to produce low results. The 
high Vickers hardness given 
by Hurst is due to the fact 
that the combined carbon 
in the centrifugally cast 
material is high due to the 
rapid cooling in the mold. 

The value of the file test 
is also questionable. Since 
many other factors besides 
hardness enter into the 
problem of wear resistance, 
only service tests can fur- 
nish accurate data. 


Growth on Nitriding 

Articles increase slightly in size on nitriding. This 
growth is dependent mainly on the temperature and the 
time of nitriding. The amount of growth is quite constant 
under the same conditions, so that after it has once been 
determined for a given material or article it can be al- 
lowed for in the final machining or grinding or it can be 
removed by lapping or careful grinding of the nitrided 
part. 

An increase in diameter of 0.002 inch in a specimen 
having a case depth of 0.030 inch serves as a fair ex- 
ample of the extent of this growth in Nitralloy. Lieu- 
tenants Hubbard and Robinson® found that Nitricastiron 
showed a growth about 50% greater than that exhibited 
by the various nitridable steels. 


In the case of hollow cylinders, a variation in the in- 
ternal growth will be noted. This variation is apparently 
controlled by the thickness of the surrounding metal. 
The tendency of the bore to expand decreases as the 
thickness of the wall increases. This fact serves to em- 
phasize the necessity for determining experimentally the 





8H. E. Hubbard and J. M. Robinson. Investigation of Nitriding Steels 
and Their Application for Use in Torpedoes. Master’s Thesis, M.I.T. 1934. 
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As Cast... et ease et ecw et eee ateceeees 2.97 1.00 0.58 1.54 0.27 065 1.01 0.73 0.36 5380 0.11 270 51000 0.011 
fated at 1750°F. for 1 hour, air cooled, 
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growth for a given article, after which proper allowances 
can be made since this growth will be practically con- 
stant under the same conditions. 


Abrasion and Wear Resistance of Nitricastiron 

The wear testing machine that was used in this test 
has been described by Homerberg and Walsted.* In 
principle the machine operates so that two flat speci- 
mens, 2 in. X 1 in. & Yo in. may be rubbed against each 
other under the desired load. The bottom specimen moves 
while the top one is stationary and is loaded by an ad- 
justable we.ght. The machine was run at approximately 
250 strokes per minute with an average pressure of 120 
lbs. per sq. in. The Nitricastiron specimens were ground 
on emery belts Nos. 80 and 120 after which they were 
nitrided for 60 hours at 975°F. 

Nitricastiron against itself showed only slight scoring 
without metal pick-up after 100,000 strokes. When Nitri- 
castiron was used against un-nitrided material, the latter 
was badly scored after 2,000 strokes, whereas the sur- 
face of the former became smooth and was unaffected. 

Nitricastiron cylinder liners are used extensively 
abroad where they are operating with perfect satisfac- 
tion in conjunction with a gray iron piston ring of good 
quality. Such a cast iron scored very badly after 1000 


4V.°O. Homerberg and J. P. Walsted. Wear Resistance of Nitrided 
Nitralloy. Metal Progress, Vol. 18, 1930, pages 68-71. 





Dr. Francis Lamb has just been appointed as spectro-analyst 
at the Michigan Smelting & Refining plant of the Bohn Alu- 
minum & Brass Corporation. Dr. Lamb has for some time been 
assistant to Prof. Ewing, head of the department of physical 
chemistry at Michigan State College. His work for the Bohn 
company will be largely in connection with research on bearing 
materials. It has been reported that interesting announcements 
concerning new bearing materials will soon be made by the 
Bohn company. The new materials are particularly adapted 
for the increased loads and speeds found in modern automobile 
engines. 





The appointment of D. A, Nemser as development engineer, 
with headquarters in Hartford, Conn., was announced by Dr. 
J. F. Thompson, vice-pres. of the International Nickel Co., 
Inc. Mr. Nemser was for 10 years associated with the metal- 
lurgical staff of Pratt & Whitney Manufacturing Company, 
occupying the position of chief metallurgist for the last five. 
During that time he exercised metallurgical control over the 
production of their entire line of products, embracing machine 
tools, small tools, gages and aircraft engine parts, and super- 
vised gray iron foundry practice. In his new capacity Mr. 
Nemser will work with manufacturers throughout the New 
England territory on problems involving the selection, heat 
treatment and utilization of nickel alloy steels, nickel cast irons 
and other alloys containing nickel; placing at the disposal of 
these manufacturers not only his own metallurgical experience, 
but also the broad experience of The International Nickel Co., 
Inc., with a great variety of manufacturing problems. 





Appointment of Railey & Milam, Inc., 27-39 W. Flagler St., 
Miami, Fla., as distributors of Enduro Stainless Steel and Ton- 
can Iron, has been announced by N. J. Clarke, Vice-President 
in Charge of Sales, Republic Steel Corporation, Youngstown, 
Ohio. Mr. Clarke has also announced the appointment of the 
Ohio Valley Hardware & Roofing Co., Evansville, Ind., as dis- 
tributors of Toncan Iron. 





Appointment of Pidgeon-Thomas Iron Co., Iowa at South 
Main Street, Memphis, Tenn., as distributor of Enduro Stain- 
less Steel has been announced by N. J. Clarke, Vice-President 
in Charge of Sales, Republic Steel Corporation, Youngstown, 
Ohio. 
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strokes when run against Nitricastiron in the test de- 
scribed above. It is evident, therefore, that this test is a 
severe one since it is run without lubrication. Under the 
same conditions, Hubbard and Robinson found that Nitri- 
castiron operated successfully against nitrided Nitralloy. 
The presence of graphite, which serves as a lubricant, 
along with the hard nitride case makes Nitricastiron an 
excellent wear-resisting material. The authors are aware 
of the fact, however, that the results of wear tests have 
proper significance only when run under conditions that 
simulate service operations. 


Corrosion Resistance 

It is well recognized that the nitride case possesses 
marked resistance to certain types of corrosion, particu- 
larly atmospheric, water and salt water corrosion. Tyson 
found that this is not only true for the nitridable steels 
(Nitralloy) but also for Nitricastiron. He exposed speci- 
mens to the action of a 20% salt spray for 100 hours, 

It should be emphasized that the nitride case in N itri- 
castiron should be left ‘untouched as far as possible 
where resistance to corrosion is of paramount impor- 
tance. It should be further emphasized that the nitride 
case will not resist the action of acids. 

Several nitrided liners have been exposed to atmos- 
pheric conditions and have been frequently handled over 
a period of about two years without showing the slightest 
trace of corrosion. 





On April 10, 1934, Mr. E. D. Bransome of Rumson, New 
Jersey, effected the purchase of all Electrode Coating Patents 
and Methods therefor, etc., from the Electric Arc Cutting & 
Welding Company of 152 Jelliff Ave., Newark, N. J., and C. J. 
Holslag of the same address. 





A contract for a planetarium dome of stainless stee!, the 
largest in the United States, was awarded the Edward G. 
Budd Manufacturing Company today for the Hayden plane- 
tarium being erected in New York City by the American Mu- 
seum of Natural History. The dome will be seventy-five feet 
in diameter, ten feet larger than that of the Fels planctarium 
in Philadelphia which was the first to use a metal dome. 





Train service that will cut present schedules nearly in half 
and link cities a thousand miles apart by over-night railroad 
travel is to be the next important development of American 
railroads, according to Edward G. Budd, who built the stain- 
less steel, stream-lined Zephyr for the Burlington Railroad. 

That overnight service between such points as New York 
and Chicago and New York and St. Louis is not only possible 
but an early probability was demonstrated by the dawn-to- 
dusk run of the Zephyr from Denver to Chicago, Mr. Budd 
said. That run of 1,017 miles was made in 13 hours, at an 
average speed of 78 miles an hour and a total cost of $14.88 
for fuel oil for the Diesel motors. The regular running time 
for a crack steam train is approximately 26 hours and the 
coal consumed costs $255. 





A graduate feliowship for research study in some field of 
metallurgy connected with aluminum has been established at 
the Carnegie Institute of Technology by the Aluminum Com- 
pany of America, it has been announced by Dr. Thomas S. 
Baker, president of Carnegie Tech. The fellowship, which is to 
run two years, will be awarded to a graduate student to be 
selected by Dr. R. F. Mehl, director of the metals research 
laboratory, under whose guidance the study will be made. The 
grant, which becomes effective September 1, will make it poss! 
ble for the recipient to devote his full time to an investigation 
of a problem to be assigned by the Institute. The fellow will 
conduct his studies in the metals research laboratory where 
fundamental research in metals is being done at the present 
time by a group of experts. 
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Residual Metals in 
OPEN HEARTH STEEL 


by John D. Sullivan* 


‘ OPEN HEARTH steel the presence of residual 
metals that come from scrap has been a source of 
much concern to steel plant operators. Owing to the 
use in basic open-hearth charges of alloy-steel scrap and 
other scrap containing appreciable quantities of alloy 
constituents, the amounts of some of these adventitious 


elements in basic open-hearth steel have been gradually 
increasing. 


7 


At times, difficulties in rolling the steel or in working 
the finished products have cast suspicion on some of 
these residual metals. On the other hand, improved quali- 
ties have sometimes been thought to result from the 
presence of one or more of these elements. Whether they 
are cetrimentz! or helpful, it is, at any rate, desirable 


to know their amounts and the trend of any changes in 
those amounts. 


“Battelle Memorial Institute, Columbus, Ohio. 
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Most of the foreign metals introduced into the basic 
open-hearth charge through scrap are partly or wholly 
recovered in the steel. Copper, nickel, and tin are vir- 
tually wholly recovered. Some of the vanadium and much 
of the molybdenum remain in the steel. Some chromium 
is always recovered although definite information is not 
available as to the percentage recovery when various 
amounts are present in the charge. 

It is evident, therefore, that these residual metals will 
increase in open-hearth steel as increasing amounts of 
alloyed and coated steel are made and returned as scrap. 
In order to appraise the amount of these metals normally 
present in ordinary steel, and the rate at which they are 
increasing, the matter has been studied for several years. 

In previous articles,‘ residual metals in open-hearth 


1Clyde E. Williams and John D. Sullivan. Residual Metals in Open 
Hearth Steel. Metals & Alloys, Vol. 3, 1932, page 240. 


Clyde E. Wiliams and John D. Sullivan. Residual Metals in Open- 
Hearth Steel. Metals & Alloys, Vol. 4, 1933, page 151. 








Table 1. Residual Metels in Open Hearth Steel, March 1931—-January 1934, Inclusive 
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# | 0-039 0.063 0.109 0.074 | 0.025 0.045 0.051 0.061] 0.004 0,003 0.004 0.004 | 0.22 0.24 0.23 0,21 | 0.048 0.031 0.040 0.040 
c | 0-021 0.024 _. 0.013 | 0.022 0.044 . 0.059 | 0.007 06.008 .. 0.007 | 0.23 0.23 ... 0.39 | 0.024 0.019 .. 0.008 
p | 2-043 0.054 0.054 0.033 | 0.097 0.215 0.218 0.150 | 0.017 0.025 0.034 0.016] 0.11 0.11 6.10 0.12 | 0.020 0.019 0.028 0.029 
g | 2-089 (0.035 =. 0.070 | 0.104 0.053 .. 0.173 | 0.01) 0.008 .. 0.019] 021 0.24 .. 0.27 | 0.030 0.019 .. 0.041 
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steel were discussed and analyses were presented of 
samples from various steel companies in the United 
States and Canada. As was stated in former articles, 
samples are taken from representative heats before alloy 
additions are made. At the end of the month, composite 
samples of these are made and sent to Battelle Memorial 
Institute. Here, quarterly, semi-annual, or annual com- 
posites are made for analysis. For the past 2 years, the 
composite samples have been made annually. The collec- 
tion of samples and making of analyses go on from year 
to year. This report brings the results up to date. 

In Table 1, results are reported from March 1931 to 
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Fig. 1. 


January 1934, inclusive. A normal annual tonnage ca- 
pacity of 8,600,000 tons is represented by the 21 plants 
coéperating in the current period. 

Nickel, copper, tin, chromium, and manganese deter- 
minations were made. Manganese is a residual metal 
although it is purposely added to the charge, principally 
in the pig iron, so as to finish the heat with a given 
residual manganese content. Since the first paper of this 
series showed that the amounts of arsenic, lead, molyb- 
denum, vanadium, and zine present as residual metals 
were 0.001% or less, analyses were not made for these 
elements during the last period. 

Fig. 1 shows graphically the average percentage of 
residual metals from all plants from December 1929 to 
January 1934 inclusive. Results are given for the arith- 
metic mean of all plants and also for the weighted aver- 
age based on normal annual tonnage capacity. In Fig. 2, 
results are given for the 10 plants that have codperated 
in all periods since this investigation started. In the 
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figures the year is plotted as the middle of the period 
represented. 

The average of all plants, by tonnage capacity, shows 
a marked increase over the previous period for manga- 
nese, a slight increase in chromium, a slight decrease for 
nickel and tin, with copper remaining constant. The 
average, by plants, shows increases for manganese, cop- 
per, and chromium, a decrease in nickel, with tin remain- 
ing constant. 

The average, by tonnage capacity, of the 10 plants 
that have coéperated in all 7 periods shows an increase 
for copper and chromium, a decrease for nickel and tin, 
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with manganese remaining constant. In the same 10 


plants the average, by plants, shows identical trends as 
the average by tonnage capacity. 

In general, the data presented in Figs. 1 and 2 show 
no marked changes over the previous period except for 
manganese, and as previously stated, this constituent is 
purposely added to the charge. Data in Table 1 show, 
however, that changes in individual plants in some in- 
stances. were quite marked. 

In the former papers, curves were given to show the 
variation in the amount of steel scrap used in different 
years and to permit comparison of this with prices, pro- 
duction rates, and the amount of residual metals present. 
Statistics are not available for basic pig iron production 
in 1933, so it is not possible to calculate the percentage 
of scrap used in open-hearth steel] manufacture during 
last year. 

The study of residual metals in open-hearth steels is 
being continued. 
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was very often merely to protect the metal sur- 

faces from tarnishing by sulphur fumes or from 
discoloration through oxidation by the air. In those days 
some manufacturers frankly stated that the only object 
of a lacquer coating was to protect the article until it 
reached the customer’s hands. The public today, how- 
ever, is far more exacting in its demands, and insists 
upon a coating which is strong, tough and highly re- 
sistant to abrasion and relatively permanent, as well as 
resistant to discoloration. 


B FORE the War the purpose of lacquer for metals 


In addition to those characteristics, some of the cus- 
tomers of the Scovill Manufacturing Company desired a 
lacquer that would be practically odorless and colorless 
and resist exposure to alcohol, alkalies and perspiration. 


Other requirements may be imposed, for instance, cos- 
metic containers hold perfume bottles or are apt to come 
in contact with perfume containing alcohol, so that the 
usual nitrocellulose (cotton) lacquer becomes softened 
and then easily rubs off, and its protection against dis- 


coloration removed. To meet these needs the Scovill 
laboratories developed a lacquer termed “Y-lacquer,”’ 


which, with its sub-formulae, successfully solved the 
problem. The development of the lacquer may be taken 
as a rather representative example of a research prob- 


lem carried out under favorable environment. 


The “Y” lacquer formulas of today did not easily 
“arrive” in their present state. The writer’s development 
of them has extended over several years. In this work 
he was especially fortunate in his contacts with his im- 
mediate superior, Mr. William B. Price, Chief Chemist 
and Metallurgist, who brought the early results of the 
investigation to the attention of the Vice President and 
General Superintendent, who is a firm believer in well 
directed research. The latter has always had a keen 
understanding of the difficulties that confront a worker 
in unexplored fields. In the early period of “Y” lacquer 
development he fully appreciated the dual nature of this 
lacquer in that it was miscible with water soluble com- 
pounds as well as with the alcohol soluble type. Because 
of his grasp of the nature of “Y” lacquer and the mechan- 
ism of its formation and use, he frequently made sug- 
gestions calculated to stimulate and enlarge the scope 
of the experimental work. Indeed, no small part of the 
knowledge achieved as to the variations in characteristics 
and the varied adaptations is due to his insight into the 
problems presented, and to the financial support of the 
work that was authorized by him, which made available 
the equipment and the man-hours required. ~ 


For some time it had been known that fermaldehyde 
and urea would react to form water-white condensation 
products. The initial ingredients were water soluble, as 
was also the product even after prolonged “cooking.” 
After drying and hardening to the final state, a most 
serious defect was that the product was rather easily 
disintegrated by water. This problem of water solubil- 
ity was solved by the use of salicylic acid. The complex 
urea-formaldehyde-salicylic acid compounds become in- 
soluble on baking at approximately 275°F. and form a 
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Development of ‘“Y’’ Lacquer 


By Robert W. Belfit* 


No. 5 in a series of Case Histories in 
Metallurgical Research 


very hard film which is extremely resistant to perspira- 
tion and sulphur gases. 

While the development of the nitrocellulose lacquer 
type of enamels depended on the production of a nitro- 
cellulose of lower viscosity than normal, one of the prob- 
lems with “Y” lacquers was to gain sufficient viscosity 
to facilitate spraying. One method of accomplishing this 
is by the addition of nitrocellulose to the synthetic “Y” 
lacquer mixture. But, first, it was necessary to get the 
formaldehyde-urea-salicylic acid complex in a miscible 
state. A balance of a plurality of solvents such as de- 
natured alcohol, butyl] alcohol and ethyl lactate, allowed 
the addition of the desired percentage of nitrocellulose. 

On one occasion, when an especially flexible film was 
required and some difficulty was encountered in adding 
sufficient plasticizer without losing the clearness of the 
film and obtaining ‘‘milkiness,” the General Superinten- 
dent was told of the negative results but that it was still 
believed that the problem could be solved. His reply has 
ever since been in the writer's mind, as a continuing 
inspiration in all difficult problems. His words were, 
“Well, don’t let anyone take that enthusiasm from you.” 
It is needless to say that such staunch support in the 
face of negative research results, was a powerful stimu- 
lus to continue on to positive results. It is now feasible 
to add plasticizers in practically any desired proportion, 
and possible to produce very flexible, clear, transparent 
lacquers which may lead to a very large use in certain 
fields. 

Although the addition of a high percentage of plas- 
ticizer was primarily for the development of a clear, 
transparent, flexible film, its larger use up to this time 
has been in pigmented enamels. The addition of pig- 








Part of Plant for Making “Y"’ Lacquer 
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ments to a lacquer tends to make for brittleness which 
tendency is readily overcome by using a base lacquer 
that permits the high additions of plasticizers. 

After an extended use of a spray “Y”’ lacquer formula 
containing a minor percentage of nitrocellulose, com- 
ments began te come in from the manufacturing depart- 
ment to the effect that a yellowish color was sometimes 
observed when the lacquer was applied to a silver plated 
article. This so-called yellowish color was very slight 
and variable and was due to a combination of cleaning 
procedure and probably to an overbaking of the lacquer. 
The temperature of 275” F. usually employed for baking 
is near the critical temperature for the decomposition of 
nitrocellulose. With the knowledge that the acetate of 
cellulose was more stable at the baking temperature than 
the nitrate of cellulose, the research was directed to the 
incorporation of the acetate of cellulose in new formulas. 
At a time when tests had just been completed indicating 
that a few of the new “Y” lacquer (acetate) formulas 
could be sprayed on silver, baked with considerable lati- 
tude as to overbaking, retain their whiteness, and in 
addition have the longest resistance yet to moist sulphur 
fumes as determined by accelerated testing, the manu- 
facturing department asked if a lacquer could be rec- 
ommended for a large order of cocktail shakers to be 
finished in silver on the outside. Fortunately, the newly 
developed “Y”’ lacquer had the necessary resistance to 
alcohol. 

All the lacquer made by the Scovill Manufacturing 
Company is used in its own finishing department. There 
is no intention of selling lacquers to the outside user so, 
without profits of outside sales, a natural question is 
“Did the research pay?” It is definitely known that it 
has paid. Considerable value in labor and materials is 
put in a finished high quality vanity case, cigarette case, 
lipstick, perfume bottle holder, and similar metal arti- 
cles, and the lacquer that best protects the surface is the 
cheapest. Furthermore, when one gallon of lacquer will 
completely coat two thousand single compact vanity 
cases, a cost of $2.00 or $5.00 per gallon is unimportant 
compared with the quality characteristics of the protec- 
tive film. The profit to the Scovill Manufacturing Com- 
pany has consisted of the accrued good will of its cus- 
tomers as reflected in no complaints from some customers 
where formerly they were quite frequent, and the de- 
mand by certain large customers for vanity boxes fin- 
ished in “Y” lacquer only, although conventional nitro- 
cellulose lacquer would cost less. Even during the de- 
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pression there has been a steady increase in our use of 
“Y” lacquers although they are somewhat more ex- 
pensive. 

The laboratory has worked very closely with the 
manufacturing department in this development. These 
factory contacts brought pleasant relationships with men 
possessing a spirit of adventure which keeps them tol- 
erant, broadminded and enthusiastic, qualities often 
ascribed to research men, but in this case at least, 
equally shared by production men eager for new and 
improved products. 

The environment of this experimental work in the 
chemistry and test department, instead of in the manu- 
facturing finishing department, was favorable to the 
research. Under such conditions the workers do not be- 
come too much enmeshed in the problems of production, 
However, the coéperation was sufficiently close to enable 
the research staff not only to help in current difficulties 
where lacquer was used but also to foresee problems that 
should be solved in anticipation of the future needs of 
the production department. The continuation of this de- 
tached and yet codperative position is due to the fore- 
sight of both the general superintendent and the chief 
chemist. Under such an environment and with such 
codperation from the manufacturing department heads, 
it is possible to tackle new problems with a feeling of 
security and with a great deal of zest for the romance 
of the research game. Many who have a position in 
research such as the writer holds are not so fortunately 
situated. In this series of Case Histories in Research, 
the opinion has been emphasized that upon the attitude 
of the management toward the problems and those who 
work on them largely depends success or failure of the 
research. In this opinion the writer fully concurs. 





Timken Steel Announcement 


At a special meeting of the Board of Directors of The 
Timken Roller Bearing Company held June 16th, H. H. 
Timken resigned as President of the Company, and Wm. E. 
Umstattd was elected President. Mr. Timken remains as Chair- 
man of the Board. Henry H. Timken, Jr., was elected a Vice 
President of The Timken Roller Bearing Company and a Vice 
President of The Timken Steel & Tube Company. 





Hamaker, Vice-President of Berger Manufacturing Co. 


L. S. Hamaker, Sales Promotion Manager of Republic Steel 
Corporation, Youngstown, Ohio, 
has been advanced to the po- 
sition of Vice-President and 
General Manager of The 
Berger Manufacturing Com- 
pany, Canton, Ohio, wholly 
owned subsidiary of Republic, 
it is announced by B. F. Fair- 
less, First Vice-President of 
Republic. The appointment was 
effective June 1. Mr. Hamaker 
began his career in the steel 
industry in the sales depart- 
ment of The Berger Manufac- 
turing Co. and later was made 
Advertising Manager. During 
a series of mergers he became 
Advertising Manager of United 
Alloy Steel Co., Central Alloy 
Steel Corp., and finally of Re- 
public Steel Corp., when that 
organization was formed. He 
was appointed Sales Proinotion 
Manager of Republic in 1931. 
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Crystal Structure as a Guide in 


The Working of Magnesium Alloys 


By W. Schmidt*—translated by G. E. Doan,** and condensed 


HIS example shows what crystallographic research has 
contributed to the improvement of operating practice in 
the case of Elektron metal (an alloy of 87 to 95% mag- 


parallel to the pyramidal surfaces, develops. They are indicated 
by the characteristic radial lines. 
The elongation of a single magnesium crystal at tempera- 





nesium, 4 to 10% copper, 1 to 3% zinc). Published re- 
ports! give the details of the work which is here reviewed as 
a whole. The applicability of these improvements in operating 


tures below 225°C. depends largely upon the direction of the 
deforming force because slip is limited to a single system of 
slip planes. A crystal may behave as very brittle in one direc- 
tion and very ductile in another. At temperatures above 225°C. 


practice to other metals can not be universally assumed. 


MECHANISM OF 


DEFORMATION 

Before dealing with poly-crystalline 
material, first consider the mechanism of 
deformation of a single crystal. This 
mechanism in magnesium is illustrated 
in Figs. 1 and 2. At temperatures below 
225°. elongation takes place by the glid- 
ing of crystal fragments parallel to the 


basal plane of the hexagon. 

The dependence of the yield point upon 
the orientation of the crystal with re- 
spect to the stress may be seen in Figs. 
3 and 4. For incipient slip (elastic limit) 
a shearing stress of 82.9 g./mm.? parallel 
to the basal plane is necessary. If the 
direction of the applied tensile stress is 


O ONE questions the fact that 

the study of crystal structure 

by X-rays is the outstanding 
development of the last 20 years in 
theoretical metallurgy. But engineers 
repeatedly ask the question: “What 
have X-rays done for practical metal- 
lurgy?” The following correlated ab- 
stract by W. Schmidt in the October, 
1933, Zeitschrift fiir Metallkunde, 
summarizes the practical contribu- 
tions of crystal structure studies to 
the manufacture and use of magne- 
sium alloys. It illustrates the accom- 
plishments of an entire school of 
investigators (and the leading school 


a far greater multiplicity of slip proc- 
esses is possible. Therefore, for industrial 
shaping (forging, rolling, pressing, etc.) 





Fig. 2. Elongated magnesium crystal with basal 
slip lines. 


at 45° to the basal plane of the crystal 
the minimum value of yield point is ob- 
tained: if the direction of stress is either 








Fig. 1. Slip mechanisni of the magnesium single crystal 


parallel to the hexagonal axis of the crystal or at right angles 
to it, elongation of the crystal is theoretically impossible. 


TEMPERATURE OF DEFORMATION 
In tensile tests at temperatures above 225°C. the pyramid 


planes of the first order in the first setting {1011} occur as 
supplementary planes of slip. This results in the creation of 
12 new potential slip planes. ; 

Fig. 5 on previously extruded rod shows that a sudden im- 
provement of forgeability is obtained at temperatures of 210°C. 
and above. 

Fig. 6 shows a magnesium crystal elongated at 225°C. which 
at first showed basal slip only. In the further progress of the 
tensile test, however, another set of slip planes, namely those 





bet inal “‘Kristallstruktur und praktische Werkstoffgestaltung am 
ions des Elektronmetalls.” Zeitschrift far Metallkunde, Vol. 25, Oct. 
33, pages ~~ 
tate Professor of Metallurgical Engineering, Lehigh University. 
page asercnicbold & G. Siebel. Zeitschrift fiir Physik, Vol. 69, 1931, 
W. Schmidt. Zeitschrift fir Metallkunde, Vol. 23, 1931 
: ’ , . 23, » page 54. 
> Schmid. Zeitschrift far Elektrochemie, Vol. 37, 1931, page 447. 
H hmidt: Zeitschrift fir Elektrochemie, Vol. 37, 1931, page 508. 
E Seliner. M etallwirtschaft, Vol. 11, 1932, e 409, 421. 
Schmid & G. Siebel. Metallwirtschaft, Vol. 11, 1932, page 577. 


at that), in this new field. 
—Gilbert E. Doan 


only those temperatures above 225°C. 
are to be used. Crystallographic research 
thus gives an explanation of the sudden 
change in the formability of the metal at a certain tempera- 
ture. 

Slip parallel to the basal plane also takes place to a consid- 
erable extent at temperatures above 225°C. It seems as 
though extensive slip parallel to pyramidal planes sets in only 
after a high intensity of stress has been produced in the crystal 
as a result of the exhaustion of slip in the basal planes. Since 
the basal planes orient themselves parallel to the direction of 
flow of the metal, it is not possible to prevent the extensive 
development of a fiber structure, even in the case of hot de- 
formed objects. 


Velocity of Deformation 

In choosing the most advantageous velocity for industrial 
deformation the behavior of the single crystal again acts as a 
trustworthy pilot. Fig. 7 shows stress-strain diagrams for sin- 
gle magnesium crystals stressed at 250°C. at various velocities 
of deformation. The curve marked “S” shows the stress-strain 
line with a velocity of deformation which is 100 times greater 
than in the case of the curve marked “L”. The areas under the 
2 curves, which indicate the total work of fracture, are equal. 
This condition holds for other temperatures also. Thus the 
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Fig. 3. Yield point of magnesium crys- Fig. 4. 
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Fig. 5. Sudden change of forgeability of Elektron alloy AZM at 210° C. 





Fig. 6. Magnesium crystal elongated above 225° C, 
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Fig. 7. Stress-strain diagram of magnesium crystals at 250° C. 


amount of work which can be absorbed by magnesium crystals 
at any given temperature is a constant quantity. If this quan- 
tity of work is to be used to the greatest possible advantage 
in producing deformation of the metal, then a very low velocity 
of deformation should be chosen. In this way high deforming 
loads are also avoided. As a result the rolling of Elektron is 
done at a velocity of 8-10 meters per minute (with the softer 
alloys or with pure magnesium the velocity may be higher). 
For forging operations hydraulic presses would suggest them- 
selves instead of the impact type of forging. When using high 
speed rolls or hammering, the changes of shape desired will 
have to be achieved cautiously in order to avoid fracture. 


Twinning 

A type of deformation differing from slip or translation, 
namely, twinning plays a noteworthy role, Fig. 8. The twinning 
plane is the pyramid plane of the first order and second set- 
ting: {1012} Fig. 9 shows the twinning process schematically, 
with the twinning plane ABCDEF.* 

It is known that twinning in magnesium single crystals may 
be produced by compression forces parallel to the basal plane, 
while in a direction at right angles to the basal plane (parallel 
to the hexagonal axis), twinning requires tension forces. This 
affects the relative values of the yield point in tension and in 
compression. Both types of deformation, translation and twin- 
ning, therefore, differ in extent according to the direction in 





*Translator’s N sayy The {1011} plane may also act as twinning planes, 
as indicated in Fig. 











Fig. 8. Magnesium crystais with twin lamellae 
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Fig. 9a. Elementary prism of 
magnesium tion in magnesium 


Fig. 9b. Mechanical twin forma- 


which the force acts upon the crystal. One and the same crys- 
tal when stressed in one direction may be extraordinarily ductile 
while in the other direction it may be extremely brittle. The 
same crystal may yield in one direction under a compression 
stress by the formation of twins while under a tensile stress 
in the same direction no twins will be formed and the crystal 
will be less plastic. 


Formation of Oriented Structures 
Since the process of deformation results in the orientation 


of crystal fragments with their basal planes parallel to the 
direction of flow, the original random orientation of crystals 
in a casting is gradually replaced during working by an 


oriented or fibered structure which has the deformation char- 
acteristic of a single crystal, and exhibits anisotropy under the 
applied stress as a single crystal would do. 


Random Orientation of Crystals 

In contrast to this condition castings of Elektron show no 
difference in the tension and compression yield point, since the 
orientation of the crystals is random. In any chosen direction 
through the casting just as many crystals will twin under pres- 
sure as under tension, provided that the grain size is fine. The 
generally valid rule that cast objects should be produced with 
the finest grain size possible thus possesses special significance 
with Elektron castings. The foundryman therefore.makes ex- 
tensive use of the fact that these alloys can be given a fine 
grained structure by overheating the melt before casting. 


Grain Size and Twinning 
Grain size is an especially significant factor in promoting or 
hindering twinning in Elektron in the case of plastically formed 
objects of oriented structure. 


Table 1.Temperatures and Velocity of Extrusion as They Affect the Tension 
and Compression Yield Points of AZM Rods 











Extrusion Tension and Compres- Extrusion Velocity 
Temperature sion Yield Points mm. /sec. p 
°C kg. /mm., 2 2 6-8 16 
250 bade 24.5 24.0 24.0 
o—-y 2 22.0 18.0 17.0 
350 Co 0.2 23.0 23.0 Ynot de- 
o—p ‘ 13.0 12.5 {termined 
350 © 0.3 24.5 
quenched 0-9 23.5 








Fig. 10. Debye-Scherrer diagram of an extruded Elektron metal rod AZM 
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In objects of this kind the 
different degree of twin 
formation under tension and 
under compression § stresses 
creates a difficult situation. 
The orientation of an ex- 
truded rod may be shown 
by the Debye-Scherrer dia- 
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gram of Fig. 10. (Basal 
Compression yield point 
Temperature of 
the ingot when Difference between values 
forged in direction P and D 
"C. kg. /mm.2 kg./mm.2 kg. /mm.2 kg./mm. 2 % 
225 15.9 13.9 11.1 4.8 30 
270 19.3 12.3 8. 9.7 50 
320 19.0 8.4 5.7 13.3 70 
380 18.6 10.0 5.6 13.0 70 
23.8 10.6 7.5 16.3 69 


410 








Fig. 11. Forging of ingots of Elektron metal AZM in 5 operations 
at constant temperature 
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Fig. 13. Forging of AZM ingot with alternating direction of forming 








Tensile and Compression 








Yield Point p q d 
in kg. /mm, 2 __(see Fig. 11 for direction) 

o 0.2 19.6 15.7 18.2 
o—)).2 19.1 19.5 18.2 








meters per minute or less, when quenching is not necessary. 
The choice of procedure depends upon the particular shape 
being extruded. 


Application of the Slow Extrusion Method 

The slow extrusion method is to be preferred in all cases in 
which large deformations of the profile must be undertaken 
subsequently, provided these deformations require reheating 
to the usual 225°C. Material which has been deformed slowly 
has not yet recrystallized when subsequent hot deformation is 
undertaken and therefore retains the strength which it has 
acquired, provided the temperature used remains below the 
original extrusion temperature. Only upon annealing at higher 


rod). Whereas the tension yield point of 
a longitudinal specimen of this sort is 
about 20 kg./mm.?, the compression yield 
point is about 14 kg./mm.?, the compres- 
sion stress causing twinning. So low a 
yield point in compression is a severe 
detriment for some uses. Twin formation 
may be hindered by producing the finest 
grain size possible. 


Grain Size in Extrusion 
Production of the necessary very fine 
grain size is possible by inhibiting the 


spontaneous recrystallization which ordi- 
narily sets in immediately after deforma- 
tion is completed in the still warm mate- 


rial. Two methods may be used. (1) the 
rate of deformation may be held very 
low, then a normal cooling suffices to 
prevent all subsequent recrystallization. 
(2) material deformed at normal velocity 
may be quenched immediately after the 
deformation is finished. The normal 
velocity of extrusion of Elektron is 3 to 
5 meters per minute. Table 1 shows the 
difference in the compression yield point 
and tension yield point of rods extruded 
at these rates. If such materials are 
quenched in water immediately on emerg- 
ing from the press so that spontaneous 
recrystallization is inhibited, much higher 
values, also given in Table 1, can be ob- 
tained. Similar results may be had if the 
extrusion velocity is decreased to 0.6 


in the extrusion direction of the ig MAY be crediting a bit more 


to X-ray methods than they de- 

serve to ascribe present knowl- 
edge of how to handle magnesium 
alloys solely, or overwhelmingly just 
to those methods. 

Schmidt’s own terminology seems 
more accurate, for he refers to the 
better understanding of the princi- 
ples underlying the behavior of mag- 
nesium that has arisen from the 
application of crystallography. It did 


not take the X-ray evidence to tell . 


that magnesium is hexagonal, and 
the difference in ductility along dif- 
ferent axes was connected with the 
structure before X-ray evidence was 
available. Twinning is shown by the 
microscope and its role is important. 
X-ray attack is a convenient tool 
and the facts thus brought out aid 
greatly in giving a deeper insight 
into the crystallography of alloys. 
But unless the X-ray method is aided 
by the older and less spectacular 
methods of crystallography of alloys, 
by microscopic studies and by pro- 
saic mechanical tests, the knowledge 
would be as incomplete as it would 
be were X-ray methods neglected. 
Schmidt’s discussion seems to us 
to be a fine argument for bringing to 
bear al] methods of attack rather than 
for the glorification of a _ single 
method.—H. W. Gillett 





Fig. 14. Pressure twin formation in pure magne- 
sium with preferred orientation. 


temperatures is recrystallization and the 
accompanying decrease of compression 
yield point encountered. 


Production of Forgings 

Rules similar to those for extrusion 
apply to forging. It will rarely be found 
possible to produce large objects by 
forging at one temperature. Frequent in- 
termediate anneals are usually necessary. 
Fig. 11 shows compression tests on cast 
ingots, the temperature being held con- 
stant both during the compression proc- 
ess and during the 5 intermediate an- 
neals. The ingots forged at 225°C. yield- 
ed not a single perfect forging, because 
the edges of the specimen cooled below 
the temperature necessary for hot form- 


Fig. 12. Forging of ingots as in Fig. 11. Elektron metal AZM with @ecreasing 
or increasing temperature sequence 












































Case I Case II 
Decreasing Increasing 
Temperature Temperature 
Forging in steps > "c 
1. Step from 180 mm. to 120 mmyat ~ + 400 300 
2. Step from 120 mm. to 90 mm. at.,,...,... 380 330 
3. Step from 90 mm. to 70 mm. at 360 360 
4. Step from 70 mm. to 55 mm. at 330 380 
5. Step from 55 mm. to 50 mm. at 300 400 
Tensile and Compression Yield Point in kg./mm.2 (Average value) 
Case I Case II 
Yield Point Yield Point 
Direction Tension Compression Tension Compression 
D 18.0 12.0 10.0 8.0 
q 12.0 18.0 8.0 10.0 
d 8.0 8.0 5.0 5.0 
Table 2. Reductions for Extruded and Rolled Rails 
Extruded Rails Rolled Rails 
Experiment Reduction % Reduction % 
1 80.0 74.0 
2 44.5 38.7 
tS TR, 66.8 60.2 
a 








Table 3. Influence of the Straightening Process on the Mechanical 
Properties of Elektron Sheets 





Elastic 














Tensile 
Strength Limit Yield Point 
Specimen Kz Elongation gy oo 0.2 
Location kg. /mm, 2 % kg./mm.2 kg./mm.2 Condition 
at right 
angles 25.5 6.1 10.2 18.1 Original 
parallel to 
rolling 22.3 1.3 9.1 17.1 Material 
at right 100 times 
angles 25.8 11.1 8.3 16.0 through the 
parallel to - straighten- 
rolling 20.0 5.0 4.8 6.8 ine revs 








Table 4. Elastic Properties of Straightened Elektron Rods o. 
AZM Alloy 20 mm. diameter (in tension) 














Additional tension 





of the straighten- 02 0H.1 0.2 Increase in thickness 
ing rolls in mm. kg./mm.2 kg./mm.2 kg./mm.2 of the rod 
Origiral material 21.0 22. 23.2 a 
0.65 19.8 22.4 23.2 1 
0.975 7.2 11.6 21.8 2 
1.30 9.1 10.0 10.6 3.5 
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Fig. 15. Grain size of pure magnesium as related to amount of working 


ing, and cracks occurred. The variation in tension and com- 
pression yield points in specimens taken from the forging at 
various angles was due, of course, to the preferred orientation 
of the basal plane caused by twinning. This difference was the 
more pronounced the higher the forging temperature. The crys- 
tallographic explanation of this is that at the higher tempera- 
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Fig. 16. Improve- 
ment in elongation 
of Elektron sheets 
by means of cold 
rolling and rapid 
anneal 
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tures complete recrystallization takes place between each forg- 
ing operation, and after the final operation. Such large regions 
of similarly oriented grains are thereby produced that the 
polycrystalline mass begins to resemble a single crystal in the 
anisotropy of its resistance to deformation in various direc- 
tions. To prevent recrystallization in forged objects, each inter- 
mediate anneal and each subsequent forging operation should 
be carried out at a temperature somewhat lower than the pre- 
ceding one. To test the validity of this view point some parallel 
experiments, shown in Fig. 12, were made with a contrary pro- 
cedure and poorer results. 

In many instances it may be useful to produce a compara- 
tively high yield point in one direction, e.g. in propellors or 
compressor shafts whose stresses are predominantly in one 
direction only. 

When equal resistance to deformation is desired in all direc- 
tions, this fiber structure is most difficult to avoid, for example 
in production of the forged crankcase housing for the radial 
motor of an airplane. 

If an ingot is compressed in one direction only, as shown in 
Fig. 14, and specimens are taken out parallel, perpendicular 
and at 45° to the direction of compression, the resulting ten- 
sion and compression yield points, as illustrated in Fig. 12, 
show extraordinarily varient values. The 45° specimens show 
equal, but very low values. Forgings with uniform strength 
values may be produced by carrying out the deformation so 
that a direct approach to the final shape of the forging is 
abandoned by periodically interjecting other shaping steps 
which partially undo the approach to the final form sought. 
Thus an ingot is given a reduction of some 30%, then reversed 
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Fig. 17. Stress-strain diagrams for duralumin and Elektron AZM 





Fig. 18. Alternating 
stress with varying 
L crystal orientation. 
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and stretched 10%. Specimens from an ingot so forged taken 
out in the same directions as those shown in Fig. 11 yield the 
strength values of superior uniformity given in Fig. 13. At the 
beginning of forging the random orientation of grains in the 
ingot permits of easy deformation. As deformation progresses, 
more and more crystal grains rotate into the direction of flow 
of the metal so that an increasing proportion of the grains be- 
comes oriented with their basal planes perpendicular to the 





Fig. 19. Strengthening by drilled holes 


direction of the forging stress. Since a pronounced orientation 
perpendicular to the direction of stress requires, theoretically 
at least, an infinite force to produce deformation, unless frac- 
ture occurs, therefore each step in the straight-forward opera- 
tion produces a decrease in the possibilities of further deforma- 
tion. Actually the indirect method is the more economical one. 
Intermediate annealing is less practical than alternate com- 
pression and tension. 


The Rolling Process 
The fiber structure set up by deformation causes the greatest 
trouble in the case of rolling, where it is impossible to reverse 
the direction of deformation. So a pronounced fiber structure 
is rapidly developed with the basal planes parallel to the sur- 
face of the sheet. In the intermediate anneals this fiber struc- 
ture is somewhat broken up, but not to such an extent that 





+ ie 
tala A = 
7 
























































2 oe | v 
53 y : * ge aed 
a | ait | | 
ns ‘ 7 ; 
nesta, cote | 
grooves 0. 20 00 60 80 100 t0 0 0pm 











~ oem ef. mo = Ss eS 





ae 
Ks 





those large reductions customary with other metals may be 
carried out. Rolling Elektron sheet requires many passes of 
comparatively small draft with successive annealings. In the 
best practice, flat bars are first extruded and then rolled to 
sheet, thus, in so far as the sheet sizes will permit, one comes 
down to a thin sheet in a single pass. An extruded bar also 
presents a more favorable grain orientation than does a cast 
ingot which has been pre-rolled to the size of the extruded 
bar. The orientation of the basal plane is such that more favor- 
able slip conditions are present. Table 2 shows for pure mag- 
nesium, a comparison of the drafts attainable with extruded 
bars and pre-rolled material. This case deals with pure mag- 
nesium which is relatively highly formable. 


The Final Annealing of Sheet 


In final annealing of a material so extensively fibered, there 
is danger that a critical deformation may lead to pronounced 
coarse grained structure. Only a very few grains may be left 
with their bases at an angle of 45° with the length of the sheet 
and a large majority oriented with their basal planes parallel 
to the surface. Then any deformation will produce a varying 
degree of lattice distortion in various parts of the sheet. Only 


those very few grains so orientated as to be able to deform 
can slip or twin. 


Fig. 14 shows the structure of a material in the above de- 
scribed fibered condition after it has been compressed. One of 
the grains shows pronounced twinning bands while the other 
grains are practically unchanged. If such material is annealed 
it suffers excessive grain growth. Fig. 15 shows experiments 
earricd out to produce single crystals from magnesium sheet 
by !ong annealing at high temperatures. The dependence of 
grain size upon degree of deformation is not new but the de- 
gree of sensitivity of a fibered Elektron sheet is noteworthy. 
Tl oarse grain size may be combated by carrying out the 
fina| anneal in as short a time as possible, as in an oil bath or 
bet. cen electrically heated plates so that the distorted grains 


recr\stallize simultaneously. 
(’;onounced basal orientation parallel to the surface of the 


sheet, is favorable to a high yield point but unfavorable to 
elon cation, which is a measure of cold formability. Hence 
ma shaping operations of sheet must always be carried out 
hot. The final anneal should be so done as to prevent or miti- 
gat an extreme predominance of crystal orientation parallel 
0 i 


e surface of the sheet, with accompanying difficult form- 
ability. Henee the final draft of about 10% is taken cold and 
the sheet then annealed. 

\ cold final draft involves a stress so high that it approaches 
that at which the sheet will crack. By this means alone, is it 
possible to take advantage of the ultimate slip and twinning 
possibilities of those crystal grains whose bases still make a 
slight angle to the directions of stress. Fig. 16 shows frequency 
data in which the elongation of sheets made by other produc- 
tion methods are compared with those from treatments which 
have been carried out in accordance with the above described 


crystallographic principle. (“10% cold rolling, annealing in an 
oil bath at 300°C.”) 


; Occurrence of Twins in Annealed Sheet 

Even in a sheet which has received a final anneal of this kind 
there is a predominant orientation of the basal planes parallel 
to the surface of the sheet. This fibering may, however, be 
further relieved by a mechanical operation on the finished 
sheet. If such a sheet is bent the fibers on the compression side 
will form twins. By means of repeated bending to and fro as 
in straightening rolls, extensive twin formation may be pro- 
duced with an accompanying change in the mechanical proper- 
ties. If a sheet of a certain hard-rolled Elektron alloy 2 mm. 
thick and 2 meters long, is passed 100 times through a set of 
straightening rolls, the sheet becomes 50 or 60 mm. shorter 
than it was before. Instead of a decrease in elongation which 
one would normally expect this produces an increase ‘in elonga- 
tion which may be to double the previous elongation when 
aes across the sheet and up to 5 times parallel to 
pe of the Sheet. The low elongation measured in the 
ine re led condition is not really an indication of the form- 
ree y of the crystals of which the sheet is composed, but is 
r+ ny measure of the formability under the action of a stress 
so = parallel to the fibre axis, that is parallel to the 
nae of the hexagonal crystal. By means of the twinning 
me V the to and fro bending and in spite of the further 
aoe which naturally accompanies it, so many new pos- 

ilities of slip under the influence of a stress acting parallel 


to the surface of the sheet are produced that the ultimate re- 
sult is increased elongation. 


ow ; . 
W. Schmidt. Zeitschrift fir Metallkunde, Vol. 23, 1931, page 54. 


Production of Twins in Extruded Rods 
The phenomenon described above is not limited to sheets, but 
may be observed also in extruded rods, provided the fiber is 
produced by oblique or crossed rolls.. A 25 mm. diameter rod 
after 2 or 3 passes through such a roll may increase in diameter 
several percent, and decrease in length. Table 4 shows torsion 
tests on 20 mm. diameter extruded rods. 


Suggestions for Construction 

Crystal structure research also offers suggestions to the 
engineer and explains for him phenomena which at first appear 
incomprehensible. 

Fig. 17 shows a stress-strain diagram of duralumin compared 
with that of Elektron alloy. When Elektron metal is substi- 
tuted for duralumin attention must be paid not only to the 
stress at which the deformation of .001% is obtained in a ten- 
sile specimen but to the entire course of the stress-strain curve. 

Elektron shows an extraordinarily high hysteresis under 
cyclic stresses when compared with aluminum alloys. However, 
the high damping capacity of Elektron is not to be explained 
in terms of an insensitivity to localized stress concentration. 
Offhand it appears incompatible to have simultaneously a high 
damping capacity and a high degree of sensitivity to notch. 
Although no absolutely proven crystallographic explanation of 
this behavior has been advanced, one may set down a working 
hypothesis that may later lead to a complete explanation. If 
we attempt to visualize the orientation of Elektron grains at 
the edge of an object or at the base of a notch, that is at the 
surface (of the object) at which alternating stresses will act, 
then we must expect to find some of the crystal orientations 
corresponding to those shown in Fig. 18, at I and III. Neither 
of these 2 orientations can deform under the action of stress 
and both are completely elastic and brittle. Other crystals, 
such as those shown in II lying at an angle to the stress must 
undertake to behave as a plastic member between 2 brittle 
neighbors. Under intense stresses the only possibility for the 
system to yield under these stresses is by slip in crystals with 
orientation II. The entire plasticity of the crystalline con- 
glomerate depends upon these favorably oriented crystals. In 
the interior of the object in which the individual crystals are 
at liberty to react to the stress in accordance with their orien- 
tation, these interactions between elastic and plastic regions 
of various crystal orientations lead to the well known high 
damping action of Elektron. If it were possible somehow to 
interfere with slip in the crystals of orientation II which hap- 
pens to lie at the edges of the object, then at those points 
where the highest stress concentrations exist, plastic deforma- 
tion would be obstructed and a resultant rise in stress intensity 
would obtain. The extent of this rise would exceed that of other 
materials of equal damping capacity. An investigation was 
therefore made to ascertain in the case of a crystal so oriented 
with respect to the deforming stress as to be highly plastic, to 
what extent the slip system may be impaired by intentional 
injury. Fig. 19 shows crystals with holes bored into them be- 
fore tension was applied. If this were done to a metal which 
possessed more potential slip planes than does magnesium, the 
fracture would without fail pass through the holes. In our 
case, however, slip or translation has been so seriously inter- 
fered with by the boring of holes that the bar required higher 
stresses for plastic deformation at the bored places and as a 
result it fractures at a point between the holes. Fig. 20 shows 
the effect on longitudinal grooves made parallel to the test 
length (axis) of a single crystal tension specimen. The slip 
system was again interfered with by these grooves so that the 
tension tests required higher stresses and exhibited only about 
14 of the elongation which would have been obtained from a 
single crystal without the grooves. This experiment shows that 
anv metal which is able to slip in one system only is severely 
injured in its slip possibilities, even in the case of the most 
favorable orientation, when it is injured mechanically. In case 
the crystals marked IT in Fig. 18 experience a similar obstruc- 
tion to their slip possibilities, then they will not be able to 
deform until a higher stress intensity has been reached and 
therefore will not be able to provide so promptly for the re- 
duction of a localized over stress at the edge or notch of the 
part as would appear possible from the damping capacity of 
the entire volume of the material. Perhaps these relations ex- 
plain the fact that those structures in which notches and local 
stress concentrations are avoided can be made of Elektron 
metal with considerable saving in weight as compared with 
heavier materials, whereas sad experiences are met if the 
engineer does not keep these considerations clearly in mind. 

The engineer should therefore attempt to distribute the 
stresses as much as possible in case of dynamic loading by the 
use of suitable designs. Similar precautions should also be 
taken in the redesign necessary in substituting Elektron for 
other materials. 
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INTERNAL STRESSES 





Part Two of a Correlated Abstract in Five Parts by Charles S. Barrett? 


X-RAY METHODS OF REVEALING 
INTERNAL STRESSES 


The X-ray methods used in internal stress studies will be 
discussed under the following headings: the Laue metnod, the 
peripheral widening of spots, the radial widening of lines, the 
shifting of lines, and the intensity of reflection. It will be nec- 
essary to devote a disproportionate amount of space to the 
Laue method in this review, not because of any exceptionally 
great potential value to internal stress research, but because of 
the amount of attention it has received and the complexity of 
the factors which enter into the interpretation of Laue photo- 
grams of deformed and internally stressed metals. In fact the 
space that must be given to the X-ray methods as a whole in 
order to cover them adequately cannot be taken as propor- 
tional to their effectiveness in internal stress research as com- 
pared with the mechanical methods, although it may indicate 
in a rough way the amount of attention that has been paid to 
them. 


1. THE LAUE METHOD 
Apparatus 


Laue photograms are prepared in an apparatus similar to 
that sketched in Fig. 8. A beam of heterogeneous X-rays (i.e., 
a beam containing a broad band of wave lengths, such as is 
emitted from an X-ray tube with a tungsten target) is col- 
limated by a series of pinholes and penetrates a thin crystalline 
specimen, undergoing diffraction in the specimen. The diffracted 
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Fig. 8. Diagram of apparatus for preparing Laue photograms. 


beams emerging from the specimen are registered on a photo- 
graphic film or plate, behind the specimen, upon which they 
produce a pattern of “Laue spots.”* 

The distinguishing feature of the Laue method is the pres- 
ence in the primary beam of components of many wave lengths. 
A given atomic plane will reflect from this beam a component 
whose wave length, A, is determined by the interplanar distance 
d and angle of diffraction @ in accordance with the Bragg law 





"Variations of this arrangement have been used in which the photo- 
graphic film is placed on the opposite side of the crystal from its posi- 
tion in Fig. 8, and in which the plane film is replaced by a conical film 
or a cylindrical film supported about the beam as an axis. For discussion 
of the merits of these arrangements in metallurgical studies see F. Reg- 
ler, Zeitschrift fiir Physik, Vol. 74, 1932, page 547, and Mitteilungen 
des Technisc Versuchsamtes, Vol. XX, 1931. 

tMetals Research Laboratory, Carnegie Institute of Technology. 
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n\ = 2d sin @ (n is an integer indicating the “order” of the 
diffraction). If a crystal is oscillated about an axis so that ¢ 
varies continuously throughout a range of angles, the diffracted 
beams will each sweep out a spectrum on the recording film, 
that is, they will form streaks which indicate, along their 
length, the distribution of intensity among the different wave 
lengths in the primary beam (modified by the variation in pho- 
tographic efficiency with wave length and by absorption in the 
specimen). A similar production of spectra will occur if a 
crystal is bent so as to provide a varying angle of incidence of 
the X-ray beam on the atomic planes. The spectrum from a 
tungsten target X-ray tube operating at 40, 50 or 60 kilovolts, 
as modified by the efficiency of the photographic emuls:on, is 
plotted in Fig. 9. It will be seen that the photographic b!acken- 
12.34 
KV 
where KV is the kilovoltage applied to the tube) and. the K 
absorption limit of the silver in the emulsion at \ = 0.484 A. U,, 
while a sudden drop in blackening occurs at the silver  ab- 
sorption limit and another at the bromine K absorption limit 
(A = 0.912 A. U.). 


ing is intense between the short wave length limit (\ = 


The Optical Analogy. Asterism 


The well known analogy pointed out by W. L. Bragg be- 
tween diffraction of X-rays by atomic planes and the ret'ection 


of light by plane mirrors extends also to the case of diffraction 
by bent planes of atoms and the corresponding optical! reflec- 
tion from curved mirrors. It also applies to the case of reflec- 
tion from crystal fragments arranged on a curved surface, cor- 


responding to reflection from small mirrors arranged on a 
curved surface. 
The analogy is very serviceable in the study of strains by 
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Fig 9. Photographic effect of X-rays from tungsten tube operated 
at voltages of 40,000, 50,000 and 60,000 volts for the lower, middle 
and upper curves, respectively. (Wykoff) 















































t 
0 
t 
s 


— -— — 








the Laue method, for it emphasizes the fact that the Laue 
method registers strains by virtue of the changes in orienta- 
tion of reflecting planes. For example, one sees at once that 
spots from an undistorted crystal should be sharp (their size 
is determined only by the diameter of the primary beam, its 
divergence, and the thickness of the crystal penetrated), while 
these spots should be enlarged or elongated when the crystal 
is subjected to mechanical strains which cause bending or warp- 
ing of the reflecting planes. The characteristic appearance of 
a photogram from a bent crystal is shown in Fig. 10 where the 
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Fic. 10. Laue photograms of an aluminum crystal before and after 

a 9% elongation. (Czochralski) 
spots from an aluminum crystal are spread radially by plastic 
deformation of the crystal, constituting the “asterism” first de- 
scribed by F. Rinne.?5 

From the mirror analogy it may be seen that the way the 
different spots elongate depends on the orientation of the bend- 


ing axis with respect to the X-ray beam. It will also be seen 
from the analogy that the length to which the spots are elon- 
gated will depend not only on the radius of curvature of the 
reflecting planes but also on the area of the crystal struck by 
the beam, for the elongation is related to the divergence in 
orientation of the portion of the crystal bathed in the rays. 


It is further clear from the optical analogy that a large 
number of crystallites with slightly diverging orientations will 
produce an array of spots which may closely resemble asterism 
from a bent crystal. This type of photogram has been obtained 
with recrystallized rock salt (Fig. 11)? and with a recrystal- 
lized sheet of copper?? both being cases where elastic stresses 
were definitely absent. If the individual spots are sufficiently 
small or if their reflections overlap as the result of an insuffi- 
ciently collimated primary beam, the asterism produced by 
such a preferred orientation of crystallites will be similar to 
that produced by a bending of the reflecting planes.2* Under 
these circumstances the continuity of the streaks will be ap- 
parent, of course, rather than real. 
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Fig. 11. Pseudo-Asterism in recrystallized rock salt. (Konobjewski) 





Elastic Deformation as a Cause of Asterism 


Any deformation—elastic or plastic—which produces varying 
orientations of an atomic plane in a crystal can produce aster- 
ism in Laue photograms. To be sure, asterism is observed but 
rarely in crystals strained within the elastic limit, but this is 
merely because of the slight curvature produced in most 
crystals by such stresses. Cox and Blackhurst’s?® failure to 
observe it with a tungsten single crystal wire stretched elas- 
tically is probably to be ascribed to a uniform distribution 
of stresses which produced inappreciable bending of their spe- 
cimen. Elastically bent mica shows marked asterism,?® and 
traces of it have been detected with elastically stretched poly- 
crystalline silicon steel.2° The presence of elastically bent 
regions in plastically deformed rock salt has been also demon- 
strated by the analysis of the directions of asterism striae.?® ®* 
This will be discussed later. 


In addition to the asterism caused by elastic bending, a small 
amount may be caused, as Seljakow has shown,®! by a reduc- 
tion in lattice symmetry through non-uniform elastic shear. In 
the case of rock salt the angle between the cube axes may be 
altered elastically one degree or so as a result of such shear. 
No data are available on the magnitude of this effect in metal 
crystals, but Seljakow suggests that it may be a phenomenon 
of very general occurrence in metals which have been plastical- 
ly deformed. We may represent these two causes of asterism 
in elastically stressed crystals as in Fig. 12: the case of bending 
is illustrated in Fig. 12a, shear in 12b. 























Fig. 12. Diagrams illustrating different causes of asterism. 


Plastic Deformation as a Cause of Asterism 


It is by a complex mechanism that plastic deformation 
produces changes in orientation of portions of a crystal, 
thereby providing the conditions for asterism. Numerous re- 
searches by Miigge, Tammann, Gross, Ewing and Rosenhain, 
Mark, Polanyi, Schmid, Joffe, Taylor, Elam, Gough, and others 
have shown that plastic deformation of a crystal occurs by 
layers of the crystal slipping over one another, the gliding mo- 
tion occurring on definite atomic planes and in definite crystal- 
lographic directions. 

There are two causes of asterism that have been identified 
as accompanying this gliding. If the deformation of a crystal 
is not homogeneous over the whole of the crystal a bending 
of the gliding lamellae will occur (“bend-gliding,” “Biegegleit- 
ung’’) ;8% this may be sketched as in Fig. 12c. This takes place, 
for example, in the extension of a single crystal whose ends 
are restrained by clamps, or in the case of a grain of a poly- 
crystalline material which is constrained by the neighboring 
grains.** This bending brings about a rotation of lamellae into 
definite final orientations in the case of single crystals, or into 
definite deformation structures in the case of polycrystalline 
metals. Whenever bending-gliding occurs asterism may be ob- 
tained; but if a single crystal is deformed so that gliding can 
occur without external restraint (as for example with an ex- 
ternally homogeneous deformation such as that used by Taylor 
and Farren®® and by Burgers and Louwerse**) this particular 


cause of asterism is no longer operative, for bend-gliding does 
not occur. 


Bending that accompanies gliding, discussed above, takes 
place over the whole of the individual lamellae. There is, in 
addition to this bending, a local disturbance of the lattice in 
the neighborhood of the planes on which slip occurs. This has 
been observed by optical means in deformed rock salt crys- 
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tals,87 and by X-ray orientation studies** of deformed alum- 
inum crystals. This local curvature (“drtliche Kriimmung’) 
consists of a rotation of small regions of the lattice bordering 
on the glide planes, the rotation being about an axis perpen- 
dicular to the gliding direction and parallel to the glide plane 
as indicated in Fig. 12d. The rotation is similar, both in the 
position of the axis and in the direction of rotation about the 
axis, to that which would be experienced by rollers between 
the lamellae, though the amount of the rotation is less than 
rollers would undergo and is variable in amount. Yamaguchi 
showed that most of the fragments are rotated but a few 
degrees, larger angles of rotation being relatively infrequent; 
occasional rotations of 20° occur, and in exceptional cases rota- 
tions up to 50°. The maximum increases with the amount of 
relative displacement that has occurred between lamellae. 

The rotation of this local type is about an axis determined 
by the lattice—a crystallographic axis—while the bending of 
the whole lamella is about an axis lying in the same crystal- 
lographic plane but perpendicular to the direction of the 
maximum resolved force in the glide plane. As the latter axis 
is determined by the external forces, it is not in general a 
crystallographic direction. *1, %¢ 


ry . - . 
Io summarize, there are a number of causes of asterism: 


1. Elastic bending of crystals 

2. Inhomogeneous elastic shear of crystals 

3. Bending of lamellae accompanying gliding under external 
restraint (bend-gliding) 

4. Rotation of portions of gliding lamellae in the vicinity of 
the glide planes (local curvature) 


5. Inhomogeneous elastic shear of lamellae in plastically de- 
formed crystals. 


Each of these produces asterism by affording a variation in 
orientation of portions of the lattice struck by the X-ray beam. 
Any deformation which does not lead to such a variation in 
orientation (for example, hydrostatic compression of a crystal) 
cannot produce asterism. 


Asterism and Internal Stresses 


In view of the complexities just enumerated there can never 
be more than an empirical correlation between the amount of 
permanent deformation and the asterism corresponding to it. 
In other words, asterism cannot be made an absolute measure 
of permanent deformation, but must be calibrated for each 
new material and type of deformation. 

Elastic stresses are still more difficult to measure by means 
of asterism. Internal stresses in a cold worked metal produce 
small distortions which are almost wholly submerged by the 
more violent distortions accompanying the gliding. Even if the 
asterism from elastic distortion could be separated from the 
other, there would be great difficulty in interpreting it in terms 
of the magnitude of internal stresses, for this requires a knowl- 
edge of the radius of curvature of the elastically bent lamellae 
and the thickness of the lamellae. Konobjewski and Mirer,?® 
and Seljakow*! have worked out the analysis of asterism from 
elastically bent strips under certain special conditions and the 
former authors have calculated internal stresses on this basis. 
But, as Seljakow points out, the analysis can no longer apply 
when the elastic limit is exceeded. So we come to the conclusion 
that, since asterism accompanying elastic deformation is very 
small and asterism accompanying plastic deformation is a 
complex phenomenon, there is little hope of the direct deter- 
mination of internal stresses with this tool. 

Even as a qualitative indicator of internal stresses it is un- 
reliable (for the same reasons). We have the experimental ob- 
servation of Sachs,°® for example, that an aluminum crystal 
yielded marked asterism when it was plastically twisted, but 
after it was straightened produced only slightly widened spots. 
A similar observation was made by Konobjewski and Mirer?¢ 
on rock salt first bent and then straightened. The latter authors 
found that normal spots were obtained when the crystal was 
subsequently straightened if the plastic bending had not been 
too severe. In both cases internal stresses were presumably 
present in the single crystals after straightening, yet little or 
no evidence of it was found. A more striking example is Kar- 
nop and Sachs’*° Laue photograms of a stretched aluminum 
crystal before and after a stress-relief anneal of 14% hour at 
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Elongated 15% Same after % hr. at 400°C. 


Fig. 13. Laue Photograms of an Aluminum Crystal before and after a 
stress-relief anneal. (Karnop & Sachs) 


400° C., Fig. 13. The photograms are practically identical in 
appearance and indicate that the lattice orientations were not 
detectably altered, yet the stresses had been relieved by the 
anneal. Other X-ray methods which will be subsequently dis- 
cussed are, on the contrary, readily able to register the changes 
that occur during recovery, since they do not depend upon 
lattice orientation alone, as does the Laue method.t+ 


Determination of Range of Orientation 


It might be in order at this point, to review briefly the meth- 
ods of analysis by which Laue photograms of deformed single 
crystals may be solved in terms of orientation changes in the 
deformed crystals, the methods which have been usefu! in de- 
ciphering the mechanism of plastic flow. The relation between 
the direction of asterism striae and the axis of bending of a 
crystal (or the axis of a cylindrical surface on which crystal 
fragments lie) has been worked out by Uspenski and \onob- 
jewski,*2 by Gross,42 by Leonhardt,*? and by Burgers and 


Louwerse.*® Leonhardt has published a set of curves showing 
the way Laue spots elongate with given orientations of the bend- 
ing axis with respect to the photographic film (curves are given 


for angles of inclination of the axis to the film of 0°, 30°, 45°, 80°, 
90°, the film in each case being assumed normal to the beam.) 
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Fig. 14a. Construction of stereographic projection from a Laue photogram 


The stereographic projection as a means of interpreting the 
striae is, however, more generally applicable than are the 
charts of Leonhardt. The construction of the stereographic 
projection of the reflecting plane causing a Laue spot is very 
simple. If the projection plane be taken normal to the incident 
beam and parallel to the photographic film (Fig. 14a) the rules 
for its construction are as follows: 


1. The X-ray beam, the Laue spot and its projection all lie in 





tAs this goes to press G. Sachs’ Praktische Metallkunde, Vol. Ii 
(Julius Springer, Berlin, 1934) has just appeared. Sachs’ remarks agree 
with the above, namely, that asterism has been unsuccessful in intern 
stress research though it is useful in revealing the crystallographic 
mechanism of deformation. 























a plane (in the figure this piane is the plane of the page). 
Therefore the spot itself and the projection of the spot have 
the same angular position about the beam as an axis. 

2. The radial distance of the spot from the center of the 


90-6 
projection is equal to r tan 





where r is the radius of the 


projection sphere and @ is the angle of incidence of the X-ray 
beam on the reflecting plane; the angle 6 may be determined 
from the radial distance of the Laue spot on the film from the 
central beam, since this distance is equal to r tan 28. 
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Fig. 14b. Sketch illustrating 
- =: striae on a Laue photogram. 
This drawing is to the same 
scale as Fig. 14a. 
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If the spots are elongated their projections will be elongated 
also. ‘he striae in the photogram 14b, for example, project 
into ‘ve ares of Fig. 14c. If a deformation produces a simple 
rotation of fragments (or portions of a crystal) about an axis, 





Fig. 14c. Stereographic projection of striae of Fig. 14b. 


the projected striae will lie along the latitude circles of a suit- 
ably oriented stereographic rotation net* as shown in Fig. 14c. 
The lengths of the projected striae in degrees of longitude in- 


dicate the angular range of crystallite orientation about the 
axis of rotation FF.** 


—___—. 


"Such a net (th 


: e “Wulff” net) is a stereographic projection of a 
sphere with its lati > tat gh A raha 


ane th tude and longitude lines, the projection plane being 
moe tt - the poles of the sphere. References on the projection and 
ment ey -.Tutton. Crystallography and Practical Crystal Measure- 
aa, ol. I, McMillan, London, 1922; E. Boeke. Die anwendung der 
then he Projection bei kristallographische Untersuchen. Born- 

» Berlin, 1913; S. L. Penfield. American Journal of Science, 1901, 


= = tag savearaes of Dana’s Textbook of Mineralogy and other 


The nature of a preferred orientation of fragments or lamel- 
lae of a single crystal may be advantageously studied by such 
a projection even if the case is not one of simple rotation. 
Schiebold,** for example, shows a projection or “pole figure” 
for a distortion which produced combined radial and tangential 
spreading of Laue spots. Konobjewski and Mirer used stereo- 
graphic projections to show that plastically bent rock salt 
crystals produce asterism that can not be explained by the as- 
sumption of pure rotation, since the arcs on the projection do 
not follow the latitude lines (Fig. 15) but deviate from them 
because of the elastic stresses in the bent lamellae of the crys- 
tals. Seljakow also uses the stereographic projection to study 
his elastic shear effect previously mentioned. 





Fig. 15. Stereographic projection indicating the presence of elastic 
ey in a plastically deformed rock salt crystal. (Konobjewski and 
Mirer 


It must be borne in mind in plotting a projection of a pho- 
togram showing asterism that the intensity distribution along 
a streak is a spectrum of the incident radiation (after it has 
undergone modification by the varying wave-length sensitivity 
of the emulsion—see Fig. 9—and by absorption in the speci- 
men). Therefore only those striae for which a full range of 
wave-lengths is provided can represent the total range of angles 
actually present in the specimen.** The striae will stop abrupt- 
ly at angles corresponding to reflection at the short wave-length 
limit of the spectrum, and will be weakened at their outer ends 
in accord with the lower intensity and the lower photographic 
efficiency at the longer wave-lengths. They may also show in- 
tense spots where the characteristic radiation from the target 
is reflected—as is commonly the case when a molybdenum tar- 
get is used—and discontinuities in the blackening at the silver 
and bromine absorption limits. Thus the distribution of in- 
tensity in the striae is not proportional to the angular distri- 
bution of crystal lamellae. 

If the axis about which lattice rotation has occurred is 
oriented so as to be parallel to the X-ray beam, the spots will 
be elongated circumferentially, as was first observed by 
Rinne.?5 In this case the striae are not interrupted by the dis- 
continuities in the wave-length intensity curve, for only one 
wave-length contributes to each streak. A range of ¢° in the 
lattice rotation will produce a spot »° in length on the film; 
on the other hand if the rotation axis is oriented perpendicular 
to the beam, the reflected ray will be deviated 2° for every 
degree of rotation of the lattice. In a polycrystalline material 





**To use the conventional rotation net the axis FF must lie parallel 
to the plane of the projection; accordingly, a stereographic rotation of 
the arcs may first be necessary to acquire this orientation, that is, to 
bring the axis FF into the plane of the projection. 
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the rotation of the lattice within a grain will in general be 
about an axis intermediate between these extreme cases. Berg*® 
points out that in such intermediate cases one can think of the 
rotation as the superposition of rotations about three mutually 
perpendicular axes, two axes normal to the beam and one axis 
parallel to the beam. The axes normal to the beam produce 
elongation of spots chiefly in the radial direction, while the 
axis parallel to the beam leads to circumferential elongation of 
spots. The greater number of the axes producing radial widen- 
ing and the greater angle sensitivity of these explains why ra- 
dial widening predominates over circumferential widening in 
Laue photograms of polycrystalline materials.*** 


Interpretation of Asterism with 
Polycrystalline Aggregates 


A Laue photogram of an aggregate is the superposition of 
the patterns from each of the grains struck by the beam. The 
preceding discussion of factors that cause asterism in single 
crystals is again applicable to the grains of an aggregate. It is 
probable, however, that the relative importance of the factors 
is changed. Slip cannot proceed far because of the interference 
of adjoining grains; this probably reduces, for example, the 
amount of “local curvature” at the boundaries of the slip 
planes.*® The stereographic projection, which may be advan- 
tageously used in interpreting asterism from single crystals, 
loses much of its value in analyzing asterism with polycrystal- 
line materials because of the entanglement of the patterns from 
a number of grains, each grain having a different axis (or axes) 
of lattice rotation. Conclusions in the latter case must neces- 
sarily be statistical in nature. 


Semi-quantitative results have been obtained by numerous 
observers who have studied the intensity of asterism as a func- 
tion of the amount of deformation and the amount of anneal- 
ing subsequent to deformation.*? The observations have usually 
consisted of visual comparisons of the photograms with respect 
to the prominence of the spot elongation, the number of striae, 
and the degree of preferred orientation. As deformation in- 
creases there is first an elongation of spots chiefly in the radial 
direction, then an increase in the number of striae and a de- 
crease in their sharpness leading to an almost uniform blacken- 
ing of an annular region on the film, and finally a grouping of 
the striae into intense spots indicating a preferred orientation 
of the crystallites with steadily diminishing scattering in orien- 
tation. Upon annealing, no change in asterism is observed until 
recrystallization commences. Recrystallization brings about a 
sharpening of spots, with the grains sometimes forming a fiber 
diagram similar to the original one, sometimes forming a new 
one, and sometimes giving a wholly random distribution of 
spots, depending on the alloy, its previous deformation and an- 
nealing history, and the recrystallization temperature. 


Fatigue stressing, as well as static stressing, causes slip and 
accordingly produces asterism ;*§ extensive studies of this effect 
have not yet been made. 

Laue photograms may be used on an object which has been 
cast, welded, drawn, rolled, stamped, etc., to compare the 
amounts of deformation the grains have undergone at different 
points. (See Clark** and Glocker*’.) The technique for such a 
study consists in cutting samples from the desired locations and 
reducing them to a thickness of 0.005” to 0.015” so that X-rays 
of ordinary wave-length can penetrate them. The cutting of the 
sample must be done with great care to avoid adding strains 
to the piece; the reduction in thickness may be carried out by 
grinding, etching, or turning on a lathe, but the final reduc- 
tion is usually done by etching.* 

A survey of an object by asterism photograms shows the 
distribution of what is frequently called “internal strain” in 


****Radial” is used here and is popularly used in connection with 
asterism in a rather qualitative sense, for the elongated spots are, in 
general, neither exactly straight nor exactly radial, as a glance at Leon- 
hardt's curves will show. If the orientation of a crystallographic plane 
deviates in a random manner from a mean position—equal rotations 
occurring in all directions—the Laue spot from that plane will be elon- 
gated into an ellipse whose major axis is radial; the length of its major 
axis is to the length of its minor axis as 1 :tan@. See W. L. Bragg, 
The Crystalline State, Vol. 1, Macmillan, 1934. 

“Some of the labor of specimen preparation can be avoided by using 
a back reflection camera, though this is seldom done in Laue work as 
it involves longer exposure times. (F. Regler. Zeitschrift fiir Physik, 
Vol. 74, 1932, page 547). It may be seen from the geometry of the 
apparatus that back reflection Laue photograms are no more sensitive 


to asterism than photograms taken in the forward direction. 
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the object. The term is unfortunate, however, for it implies 
that the residual stresses in the object are measured, whereas, 
as we have seen, these stresses make only minor contributions 
to the asterism. 


Summary 

The Laue technique in the study of internal stresses has seri- 
ous limitations. Quantitative measurement of stresses in bodies 
by the use of it is out of the question. Even as a qualitative 
indicator of stresses it is unreliable, for it confuses elastic 
strains with the complex lattice movements accompanying plas- 
tic flow. When plastic flow in a specimen has been appreciable, 
the effect of internal stresses on the Laue pattern is almost 
wholly submerged; in the absence of plastic flow the pattern 
may indicate elastic stresses, but in most cases this indication 
is so slight as to be rarely observed and only those stresses are 
detected which lead to inhomogeneous strain or bending of 
atomic planes in the small volume of material bathed in the 
X-ray beam. The Laue method has been more serviceable in 
the investigation of lattice orientation changes during plastic 
deformation and in the study of recrystallization than in the 
investigation of internal stresses.** 
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Properties of Ferrite As Revealed by Scratch Hardness Tests 


Extended Abstract by H. W. Gillett 


A CRATCH hardness determinations serve to determine the 
re) hardness of individual crystals or components of an alloy 
and hence offer advantages in metallurgical research possessed 
by no other type of hardness determination. 

“Prof. W. J. Crook of Stanford University has had two of 
his students, Miss Briggs and Mr. Williams, study ferrite 
grains by scratch hardness methods, in order to establish some 
properties of ferrite itself, separate from pearlite, while still 
dealing with steels that may contain pearlite. 

Miss Briggs’ thesis of 1933 reports a study of the scratch 
hardness method itself, as well as some work on ferrite. 

Bierbaum, the chief proponent of the commercially available 
scratch hardness instrument, the “micro character,” developed 
it primarily for study of bearing metals, and proposed that 
the scratch hardness number be computed from the reciprocal 
of the square of the width of the scratch. Miss Briggs shows 


that this method of computation has disadvantages and uses 
the width of the scratch directly as the hardness number. She 
finds that two loads, 3 grams and 6 grams, produce scratches 
of suitable width for all usual soft and hard metals and alloys, 
and hence sets up two microcharacter hardness ranges, Mg 
and Mg. 

The Mg scratch width in microns is shown by study of a 
wide range of materials, to have a straight line relationship 
with the Rockwell E and B scales. Zero RE = 45 Mz; 100 RE 
=5 M.; and zero RB =17 Mg; 100 RB =3.6 Mg. Similarly, 
there is a straight line calibration between Rockwell C and 
Mg. /ero RC= 12.6 Mg; 65 RC=2 Mg. Only one point on 
these calibration curves was out of line, that was for the RC 
and ‘I, figures on a 13% Mn austenitic steel, where the forma- 
tion »f martensite under pressure might be expected to com- 
plicate matters. 

It is pointed out that these relationships need hold only for 
such conditions that the Rockwell impressions are in indi- 
vidua!, homogeneous crystals and where the scratch hardness 
is the same for different orientations of the crystal. 

Scratch widths, read with an oil immersion lens of N.A. 1.32 


are believed to be accurate to 0.1 micron and are recorded to 
0.01 micron in order to establish the value in the first decimal. 

Bierbaum’s claim that squaring the load doubles the scratch 
width was not substantiated. The width with 6 grams ran on 
different materials, from 1.7 to 2.1 times the width with 3 
grams. Other loads were investigated. — 

The diamond cutting point needs to be lubricated in order 
that the scratch may be uniform. A fulcrum watch oil is advo- 
cated by the makers of the instrument for use as standard 
lubricant. A light household lubricating oil or 80% Russian 
mineral oil diluted with 20% kerosene gave nearly as uniform 
results. Soap solutions were not satisfactory. 

Reasonable care should be taken to have instrument and 

specimen level. The speed of scratching should be slower than 
0.066 mm./sec. for materials softer than 60 RC; for harder 
ones, slower than 0.044 mm./sec. 
_ The specimen should have a complete metallographic polish 
if its hardness is under 90 KB, should be finished with 0000 
emery paper between 90 RB and 65 RC, while above 65 RC, 
finishing on 00 paper is sufficient. It is easier to distinguish 
the scratch if it is made perpendicular to the polish lines. 

To remove metal flowed in polishing, light etching is recom- 
mended on specimens softer than 90 RB. 

In measuring the width of the scratch, the microscope should 
be focused on the surface of the metal, not on the bottom or 
top of the cut. If the scratch does not remove the metal, but 
ploughs it into a furrow, the width is measured so as to in- 
clude the distorted material. That is, the maximum width dis- 
turbed by the diamond point is measured, and the calibrations 
and comparisons with Rockwell figures are all made on this 
basis. Only one diamond point was used, the effect of variations 
. shape or sharpness, of the point, which is supposed to be 
— corner of a perfect cube of diamond, were not studied, nor 

ere duplicate readings by different observers made in order 
to determine the personal error. 


It is concluded that the microcharacter is a laboratory rather 
an a commercial instrument. 


Having studied the variables in the scratch hardness deter- 
Seeger Miss Briggs applied scratch hardness to a study of 
Rock Properties of ferrite, expressing her results in terms of 


well C, through her calibration curve. 


The hardness of ferrite away from pearlite and close to 
(within 5 microns of) pearlite was studied on three annealed 
steels: C. D. E. 


Structure Material C Mn Si s P RC, Away RC, Close 
A Normal Armco Iron .015 .02 tr. .02 .005 Fé 
B Banded caae 21 .42 .15 .06 .07 hes Tr 
C Normal Casing Stock 22 .89 .12 .05 .04 27.5 29.7 
D Banded Sucker Rod 

large Coupling ae ee skh we 29.6 43.7 
grains 
E Banded Bessemer Screw 
Stock 12 .81 .02 .16 .10 26.0 38.0 


Hardening of ferrite grains, taking the average of these 
away from, and close to, pearlite, was studied on the first four 
steels when water quenched at 100°F. intervals from 1000° to 
1300°F., i.e., below the critical, with the following results: 


Hardness Average Ferrite Grains Only Rockwell C 
Steel Annealed Q@ 1000° Q 1100° Q 1200° Q 1300°F. 
A Normal 12 13.5 19 20.5 20.5 
B Banded 23.5 29.5 32 38 35 
C Normal 28.5 28 31 31 32.5 
D Banded 33 37 40.5 42 42 


In most cases the hardness values are averages of several 
hundred microcharacter readings. All 4 steels show an increase 
in hardness of ferrite on quenching below the critical, but C, 
a normal, open-hearth steel, does not change very much. Its 
banded, higher P counterpart, steel B, hardens much more and 
shows a notable jump in hardness at the 1200° quench. 

The ability to harden and the variation in hardness of the 
ferrite close to and away from pearlite, is accounted for on 
the theory that cementite is in solid solution in ferrite, that 
the solubility increases with temperature up to a maximum at 
1200°F., and that on account of greater distance for diffusion, 
the banded materials will show the greater differences in hard- 
ness of grains close to and away from pearlite. The effect of 
the differences in P, S, and presumably of N, in the different 
materials, is not discussed. 

The effect on quenching on the near and remote ferrite 
grains was studied on steels C and D. Those closer to pearlite 
averaged less than one Rockwell C point harder in steel C for 
the four quenching temperatures, while in steel D, they aver- 
aged 7.5 points higher. 


In his thesis of 19384, Mr. Williams carried on the work 
begun by Miss Briggs. He found that in the interim, the dia- 
mond point of the microcharacter had become chipped so that 
it produced a wider scratch. Calibration on Armco iron, as 
annealed and quenched by Miss Briggs, showed that under the 
6 gram load the scratch was wider than in her work, by 20.5%, 
so this correction was made to his scratch widths to convert 
them to her widths and thence to Rockwell C numbers. 

Materials for the work were made up in 200 gram induction 
furnace heats, small ingots being cast and forged down. 

A series of carbon steels, called the “composite” series, was 
made up of the following compositions: 


Cc Mn Si P 8 
om | 21 24 .23 .016 .053 
C2 -40 43 .38 .014 .056 
C3 -50 48 52 .016 .039 


d 52 1 
These were made from a carbon steel base. The other series 
was made with an Armco iron base, and contained 0.004 to 
0.009% P, 0.012 to 0.027% S, and except in 3 steels of a carbon 
series, 0.006 to 0.027% C. The compositions were: 


Silicon Series % Si % Mn* 
S-3 .03 <a 
S-4 .22 01 
8-5 39 91 
$-10 .50 01 
8-9 .90 .02 
8-7 1.02 .02 
S-8 1.23 .02 


*All furnace cooled from 1750°F. 
Furnace Cooled 


Manganese Series % Mn % Si from °F 
M -1l 16 1720° 
M2 31 ae 1705° 
M3 46 .27 1700° 
M4 .67 .23 1690° 
M8 1.15 z6 1690° 
Furnace Cooled 
Carbon Series %C % Si % Mn from °F. 
£ .008 O06 01 1750° 
2 .20 .08 01 1560° 
40 .40 .08 01 1480° 
60 .61 .37 .02 1415° 


By calculation from carbon and silicon analyses, corrected 
by inclusion count estimation of oxygen combined as SiO», on 
the basis of the equilibrium constant, it was assumed ihat a 
ferrous oxide series was also available containing Al, a sample 
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without Mn or Si, as follows: 


% FeO % C % Si % Mn* 
Al 1.13 0.006 os ° 
$1 .40 0.008 .04 
$2 13 0.008 .03 
S3 .10 0.008 .03 ii 
S6 .05 0.008 .06 .O1 
*Furnace cooled from 1720°F. 


The assumptions involved make the stated FeO content 
probably very far from accurate. 

In these series, furnace cooling means that a 4%,x1/,x1” speci- 
men was held at temperature 30 minutes, then cooled to 400° 
F. in 2 to 2% hours. “Slow” cooling means the cooling, after 
30 minutes at temperature, of a 14x¥x1l” specimen packed in 
infusorial earth during both heating and cooling, to 400°F. in 
114% to 124, hours. 

The hardness values, in terms of Rockwell C, were as fol- 
lows: 


Manganese Series (0.16-0.27% Si, Except S6) Hardness R.C. 
% Mn Furnace Cooled Slow Cooled 
S6 01 11.1 11.3 
Ml 11 11.1 15.7 
M2 31 12.6 
M3 .46 16.8 oa" 
M4 .67 18.8 20.3 
M8 1.15 19.4 7 
Silicon Series 
% Si Furnace Cooled Slow Cooled 
$3 .03 ee Lee 
S4 22 11.3 11.5 
S5 .39 15.2 ee 
S10 50 16.2 oes 
S89 90 18.2 18.9 
S7 1.02 18.4 —— 
S8 1,23 18.4 
Carbon Series (Hardness of Ferrite Only) 
% C Furnace Cooled Slow Cooled 
S6 .008 11.1 11.3 
20 .20 14.6 18.8 
40 .40 17.8 21.0 
60 .61 20.2 hae 
Composite Series (Hardness of Ferrite Only) 
% C % Si % Mn Furnace Cooled 
S6 .008 .06 01 11.1 
C1 .21 .23 24 15.3 
ae .40 .38 .43 18.0 
C3 .50 62 4 19.3 
Ferrous Oxide Series (Ferrite Hardness) 
% Fed Furnace Cooled 
Al 1.13? 17.2 
S1 40? 13.7 
S2 13? 12.3 
S3 .10? 11.1 
S6 .05? 11.1 


The conclusions are that Si and Mn harden annealed ferrite 
but little till they reach 0.3%, then the hardness rises rapidly, 
but from around 0.8% up to 1.2% there is not much further 
increase. 1% Mn hardens ferrite more than 1% Si. Carbon 
from 0.2 to 0.6% increases ferrite hardness almost linearly and 
much more than either Mn or Si. Addition of Mn and Si to 
ferrite already containing carbon has very little further hard- 
ening effect. The effects of the three elements are not additive, 
the C obscuring the effect of the others. It is thought that the 
presence of FeO hardens ferrite. 

The study of specimens quenched below Ac, brought out the 
fact that it made very little difference whether a sample was 
repeatedly quenched from successively higher temperatures, 
600°-1000°-1100°-1200° or 1300°F. (series quench) without in- 
termediate anneal and furnace cooling, or was so annealed and 





The Time Factor 


(Continued from page A 19) 


financing method that will take away the smart of the 
high cost of outright purchase and let them be paid for 
in part out of fuel savings. 


In the same category, but even more markedly so, come 
the factory-built metal house schemes, where beside the 
house itself, there are involved social, political and 
financing problems relating to cost and taxation upon the 
land upon which the house must stand, which apparently 
mean a more or less suburban location with attendent 
problems of gas, water and sewage service that must be 
solved concurrently with the architectural and metal- 
lurgical problems. 


Such things are coming, but they will require a lot of 


parents and a period of gestation commensurate with 
their importance.—H. W. Griierr 
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cooled between quenchings. The greatest difference was at the 
1200° or 1300°F. quench, and the change in ferrite hardness 
amounted to but 1 or 2 points Rockwell C, the specimens with 
intermediate anneal and furnace cooling showing the lower 
hardness. Nor did it make much difference whether the in- 
termediate anneal was followed by furnace or by very slow 
cooling. The shape of the curves was similar. The increase in 
hardness, as quenching temperature was raised from 1000° to 
1200°F. was quite close to linear. Differences were, however, 
shown at 1200° and 1300°F. 

Hardness after the 600°F. quench was not appreciably 
changed from that in the annealed condition. It will suffice, 
then, to tabulate only the ferrite hardness after the 600°, 1200° 
and 1300°F. quenches of material that had had the usual an- 
neal and furnace cool before the particular quench, omittin 
the data on the “series” quenched specimens and those very 
slowly cooled after the anneal before the quench. ; 


Ferrite Hardness, Rockwell ¢ 
After Quenching from °F. 


Cc Si Mn 600° 1200° 1300° 
20 .20 “1 .08 14.7 20.9 20.0 
40 .40 01 .08 ER 23.2 22.2 
S6 .008 .06 01 11.2 13.0 14,1 
S4 0.010 22 O01 11.8 13.2 13.3 
M1 0.021 .16 A 11.3 18.2 17.2 
M4 0.024 .23 .67 18.5 22.2 21.2 
S9 0.011 .90 .02 18.0 19.5 19.3 


These ferrites were not hardened by quenching from 600°F., 
but were hardened by quenching from 1000° to1300°F., i-e., be- 
low Ac,. The hardness always rose as the quenching tempera- 
ture increased from 1000° to 1200°F. but continued to rise 
from 1200° to 1300° in only one specimen, S6. The samples 
with more than 0.01% Mn or 0.22% Si showed detectably lower 
hardness when quenched from 1300° than when quenched from 
1200°F. The ability to harden on quenching from 1200°F. was 
greater with ferrite containing C or Mn than with that con- 
taining Si. The effect of Si is to harden both the annealed and 
the quenched ferrite by entering into solid solution. It is well 
accepted that C has very small solubility in ferrite at room 
temperature and thus allows precipitation hardening. 

From this work Williams concludes that manganes: acts 
similarly, by the. separation of MnO particles. The har ening 
upon quenching is ascribed to supersaturation at 1200 F. of 
ferrite by Fe,C and/or MnO, the supersaturated solution being 
retained on quenching. In the annealed and furnace cocied 
samples, the Fe,C and/or MnO would be precipitated. When 
such material is reheated to 1200° for 30 minutes, most, but 
not all of the FegC or MnO that could go into solution, says 
Williams, will go into solution, but the balance will start to 
agglomerate. On heating to 1300°, this agglomeration proceeds 
further and the amount of hardening compound held in forced 
solid solution on quenching from 1300° is then slight!y less 
than that from 1200°. 

This and some of the other theoretical discussions in the 
thesis on lattice strains and mechanical strains are rather in- 
volved and speculative. The observed data are interesting and 
useful. Whether the results could be directly interpreted in 
terms of commercial materials would depend somewhat upon 
whether the FeO and MnO equilibria set up in the making of 
a 200 gram heat in a few minutes in contact with air, without 
slag covering, are not too different from those met in practice. 





R. S. Archer has been appointed chief metallurgist of the 
Chicago district of the Republic Steel Corp. He was director 
of metallurgy for the A. O. Smith Corp. 





Bertram David Thomas, 2 graduate of the University of 
Washington, and specializing in physical chemistry, has been 
added to the staff of Battelle Memorial Institute, Columbus, 
Ohio. His initial research on colloids is in the laboratories for 
dressing iron ores and coal preparation. 





Victor Crosby, formerly foundry metallurgist for the Stude- 
baker Corporation, has joined the metallurgical staff of the 
Climax Molybdenum Company as foundry metallurgist and 
will work out of the Detroit Office. 





The Cooley Electric Furnace Company, Indianapolis, Ind., has 
appointed the Case Hardening Service Company as its repre 
sentative in the Cleveland territory. 





The readers of Metals & Alloys visiting the World’s Fair 
will find a 3-phase, 500 Ib. Lectromelt furnace in daily opera 
tion in the Ford Building. 
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ORE CONCENTRATION (1) 
JOHN ATTWOOD, SECTION EDITOR 


Points of Interest at Kalgoorlie and Leonora. Proceedings Australasian 
Institute of Mining & Metallurgy, No. 91, Sept. 1933, pages lxxi-cxxx. 
Includes discussion of crushing, milling, roasting, grinding and treatment at Great 
Boulder Proprietary, South Kalgurli Consolidated Ltd., and Associated Gold Mines 
of W. A. (New) Ltd.; description of the bromo-cyanide treatment process and 
flow sheet at Boulder Perseverance Limited, the flow sheet, including flotation and 
treatment, at the Lake View and Star Limited and brief notes on ore treatment 
at the Golden Horseshoe (New) Limited, Hannan’s North G. M., Sons of 
Gwalia Limited, and Messrs. A. Victor Leggo & Co.’s arsenic plant, a * 

A ( 

General Description of the Wiluna Gold Mines Ltd., Wiluma, W. A. Pro- 
ceedings Australasian Institute of Mining & Metallurgy, No. 91, Sept. 
1933, pages exxxi-cliv. Crushing, grinding, flotation, filtering, roasting, cyanid- 
ing, precipitating and smelting at Wiluna are described. AHE (1) 


Crushing, Grinding & Plant Handling (1a) 


Ore Dressing. Some Progress Even with Curtailed Operations, Cuartes E. 


Locxe. Mining & Metallurgy, Vol. 14, Jan. 1933, pages 32-33. Review ~ 


of the improvements made in ore dressing equipment during 1932. VSP (la) 

Electric Winding and Coarse Crushing Plant at No. 7 Shaft, Broken Hill South 
Limited. G. B. Game. Proceedings Australasian Institute of Mining & 
Metallurgy, No. 91, Sept. 1933, pages 267-315. Pages 301-315 describe 
the crushing plant. AHE (la) 


Review of Fine Grinding in Ore Concentrators. ALEXANDER M. Gow, Morris 


Gt uHEIM & Witt H. Cocuitit. United States Bureau of Mines, 
Inf tion Circular No. 6757, Jan. 1934, 29 pages. The fine-grinding 
pract in 49 concentrators in the United States, Alaska, Canada, Mexico, and 
Cuba reviewed. The methods of operation, grinding capacities, and milling costs 
for ball, rod and pebble mills are tabulated. AHE (1a) 

The Economical Improvement of Crushing Plants. G. J. Brown. Crushing, 
Gri , Mining & Quarrying Journal, Vol. 2, Jan.-Feb. 1934, pages 
117 . General. AHE (1a) 


Homestake Metallurgical Practice. FE. Watter Apams. Mines Magazine, 


Vol. 24, Jan. 1934, pages 9-12. Description of the practice employed by 
the estake mills, resulting in a 94.5% extraction on a low grade ore at a 
very vy cost. From jaw crushers the ore is passed to the stamp mill and from 
the! » the rod mill. Data on weight, life, and kind of iron or steel used for 
sta: parts are given. Dealing with the amalgamation process, the Clark-Todd 
an ator is discussed which recovers 45-50% of the Au in the ore. From 
the ilgamator the pulp flows into the classifier and overflow passes over 12 
sils imalgamation plates which recover an additional 10-12% of the Au. The 
furt! cr. treatment involves besides the usual equipment Dorr classifiers, rubber 
line ibe mills, Hardinge mills, and Dorr thickener. Dealing with sand leaching, 
dat neerning air, leaching, draining, and wash water periods are furnished. The 
cy consumption varies, the average being 44 lb. NaCN per ton of sand treated. 
All itions are precipitated by the Merrill-Crowe process. Slime treatment by 
ad lime and Merrill filter presses are discussed. Refining. Crude  bullions 
ren | from the retort are melted down in graphite crucibles with a little borax 
to ve any pyrite and sand. Kz (la) 

Nickel Cast Iron in Relation to Crushers. Crushing, Grinding, Mining & 
Quarrying Journal, Vol. 2, Jan.-Feb. 1934, page 130. The value of Ni-Cr 
addition to white cast Fe is discussed. AHE (la) 

A Portable Crushing and Grinding Plant. Crushing, Grinding, Mining & 
Quarrying Journal, Vol. 2, Jan.-Feb. 1934, pages 114-116. A self- 
cor ‘d tractor crushing and fine grinding plant is described. AHE (1a) 


Gravity Concentration (1b) 


Classification and Tabling of Alabama Red tron Ores. B. W. Ganorun, A. C. 
Ricuarvson & B. S. Fottow1Li. United States Bureau of Mines, Report 
of /nvestigations, No. 3224, Mar. 1934, 7 pages. Alabama red Fe ore 
requires fine grinding to free the Fe oxide from gangue. It slimes badly in grinding, 
and the slimes are only slightly higher grade than the ore. They contain too 
much of the Fe to reject, but are not amenable to gravity concentration. A simple 
flow sheet is proposed: Crushing and grinding to 14 mesh, desliming, classifying 
and tabling separately the product from each spigot and the underflow from the 
cone dewatering the classifier overflow. Middlings are returned to the grinding 
circuit. Table concentrates + the overflow from the deslimer and the dewatering 
cone are combined as a final concentrate. The grade of concentrate and percent 
extraction inerease with grade of ore. If the ore contains more than 35% Fe a 
satisfactory concentrate with reasonably good extraction can be expected. AHE (1b) 


Flotation (ic) 


An Investigation inte the Mechanical Efficiency of Impellers for Machines Working 
the Flotation Process. T. A. Reap. Proceedings Australasian Institute of 
Mining & Metallurgy, No. 91, Sept. 1933, pages 377-396. With con- 
stant peripheral impeller speed, power increases with increasing diameter of 
impeller. Depth of pulp in the cell has a marked effect upon power and upon the 
volume of air drawn into a flotation cell; for the experiments described, power in- 
creased or decreased 0.24 kw. for each rise or fall of 6 in. in water depth. An im- 
aed 18 in. in diameter is most efficient as measured by volume of air/min./kw. hr. 
——s impeller speed varies power consumed as the 2.03 and 3.71 powers of 
the speed at the lower and upper limits respectively, average 2.62. Increase in 
SP. gr. of pulp in cell is directly proportional to increase in power consumption. 
Minimum power at a given impeller speed occurs when the cdver plate diameter is 
not less than the diameter of the impeller. AHE (lc) 


g hepressing Primary Slime During the Flotation Gold in Milling Ores. 
. S. Leaver & J. A. Woorr. United States Bureau of Mines, Report 
of Investigations, No. 3226, Mar. 1934, pages 17-26. Finely divided 
metallic Au occurring in milling ores floats readily and a high-grade Au concentrate 
= made by flotation if no interfering slime or gangue is present. Any good 
; ector may be used for Au flotation, but organic collectors of the xanthate 
bop produce a cleaner, hicher-grade concentrate than coal tar-creosote oils. Talcose 
vga slime floats readily and ordinary dispersing agents, such as Na 
oo ®, are not effective in keeping it out of the concentrate. A protective colloid 
ny } ms this type of slime and destroys its tendency to float. Clayey slime does 
be t readily, but it remains in suspension and coats particles of valuable 
inerals, making it difficult to obtain good selectivity during flotation. Proper 
deflocculation of the pulp improves results. Slimes of y Boe Mn oxides generally 


proved results are obtained by using a depressing agent. Hematite 

ya no trouble. Starch is the most effective agent for depressing primary slime; 
emey be added as a solution to the ore pulp. It acts first on slime; if excess 
» Metallic sulfides and Au will be wetted out. AHE (1c) 
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ORE REDUCTION (2) 
Non-Ferrous (2a) 
A. H. EMERY, SECTION EDITOR 


Direct Recovery of Metals from Sulphide Copper Ores, with Special Reference to 
Mansfeld Copper Schist (Uber die Gewinnung von Metallen unmittelbar aus sul- 
fidischen Kupfererzen unter besonderer Beriicksichtigung des Mansfelder Kupfer- 
schiefers) C. Kruc, C. Groetz & R. Huser. Metall und Erz, Vol. 30, Dee. 
1933, pages 469-480. Laboratory tests showed that sulphides of Cu and Fe 
heated to 600°-800°C. in a reducing or inert atmosphere form metallic Cu, 
CueS, and FeS. Fe, which combines with the S liberated by the CuS, controls Cu 
formation. Fe can be added as finely divided metal or oxide. At 900° and higher 
the reaction reverses. CuS can be treated with a reducing gas at 600°, but the 
reaction is slow. The best temperature for reducing pure CuS in the absence of Fe 
is 900°. If metallic Fe is added gas is not necessary for the reduction providing 
the materials are finely divided and intimately mixed. When an inert gas and 
Feo0g are used only 2.3%-2.4% of S goes off as SQg. In tests made with Cu 
schist ore using FeoQ, but no gas, 85%-92% Cu was recovered. By treatments 
at 600°-800° for 6-10 hrs. the size of the Cu particles was increased 10-12 
times. The process has commercial possibilities. 9 references. CEM (2a) 

Electrolytic Copper (La Technique du Cuivre Electrolytique) M. ALttrMeyer. 
Cuivre et Laiton, Vol. 6, Mar. 30, 1933, pages 135-143. The entire field 
of production of pure Cu (at least 99.85%) is discussed and electrolytic methods 
are reviewed. The different metallic impurities are classified according to their effect 
on the electrolysis and the methods of recuperation or removal are described in 
detail. The treatment of Cu ores often depends on the origin of the deposit. In 
some cases, Cu can be deposited directly as finished products, for instance in 
tubes, by rotating cathodes; a brief description of such process is given. Ha (2a) 

Notes on Purification of Electrolytes in Copper Refining. E. S. Barnoweit & R. 
J. Lapee. American Institute Mining & Metallurgical Engineers, Tech- 
nical Publication No. 512, Nov. 1933, 12 pages. Describes process used at 
Butte. As and Sb are the most troublesome impurities. When the Sb in the 
anodes exceeds the As the electrolyte does not have to be purified as frequently 
as when the As exceeds Sb. Formerly, the electrolyte was concentrated in a Pb- 
lined tank containing steam coils; now it is concentrated in pans heated by gas. 
The pans are made of a steel containing 28% Cr and 0.6% Ni. Welded pans of 
this material failed at the weld and the pans now are made from a single folded 
and riveted sheet. After evaporation, CuSO4 is crystallized from the solution. The 
solution is then electrolyzed with insoluble anodes. Fe and Ni are removed later 
if necessary. JLG (2a) 

Electrolytic Zinc from Fume Produced from Trail Lead Blast-Furnace Slags. 
H. W. Hannay & James Brypven. Transactions Canadian Institute of 
Mining & Metallurgy, 1934 (in Canadian Mining & Metallurgy Bulletin 
No. 263, March) pages 141-164. ZnO fume analyzed Ag 1.2 oz./ton, Zn 61.0%, 
Ph 15.6%, Cd 0.04%, Sb 0.230%, As 0.037%, Sn 0.05%, Ge 0.02%, 
Cl 0.005%, S (as sulfate) 1.3%, SOo 0.35%, Cu trace, and Co trace. Amts. 
of impurities present alone in ZnSOq4 solutions necessary to cause loss of current 
efficiency are, in milligram per liter: Sb 0.15, Ge 0.15, Te 0.5, Se less than 1.0, 
Sn 3.0, As 5.0, Co 10.0, Ni 12.0, Bi 20.0, Cu 30.0, Fe 70.0, In harmless up 
to 50.0, and FI no effect. Amounts below critical concentration may be beneficial. 
In purification, Fe(OH), is precipitated and removes As, Sb, etc. Treatment with 
Zn dust and small amounts of CuSOq4 at elevated temperatures removed other toxic 
elements. Fl in the solutions caused excessive corrosion of the Al cathodes and 
methods for its removal are discussed. The oxide leaching plant is described. 

AHE (2a) 

Manufacture of Beryllium (Uber die Darstellung von Beryllium) H. E. Marrens. 
Die Metallbérse, Vol. 23, Nov. 11, 1933, pages 1438-1439. Experiments 
of Jahn, Kangro, Fischer & Peters on manufacturing Be are reported. The reaction 
3 BeClo + 2 Al = 2 AlClg + 3 Be could not be translated into a commercial 
process due to the highly dispersed state of the exceedingly reactive metal. The 
product mainly consisted of Be oxide representing about 80-90% of the metal yield 
expected. It is not likely that this will replace the commercial Stock-Goldschmidt 
process. EF (2a) 


Ferrous (2b) 


Present Developments of Smelting (tvolution actuelle de lta Sidérurgie) A. 
Portevin. Usine, Vol. 43, Mar. 29, 1934, page 31. General trends are 
discussed. Ha (2b) 


improved Auxiliaries Effect Blast Furnace Economy. Stee/, Vol. 94, Jan. 1, 
1934, page 120. Developments in blast furnace practice and equipment during 
1933. Include beneficiation and conservation of materials, new type of steel bottom 
for hot-blast stoves, increasing efficiency of hot-blast stoves by application of 
refractory inserts, and improved blast-furnace filling equipment. MS (2b) 


Review of Blast Furnace Practice. Owen R. Rice. Piast Furnace & Steel 
Plant, Vol. 22, Jan. 1934, pages 34-36, 46. In 1933, ‘‘fanning’’ gave way 
to regular blowing at moderate or even light pressure. Cheaper ferrous materials, 
such as flue-dust, were used successfully. Quality of pig-Fe was improved. Flue- 
dust losses were reduced by incorporation in the stack of an upwardly expanding 
section above the stock-line. Encouraging results have been obtained in investi- 
gations of disintegration of brick linings and of the manner in which tuyéres 
burn. There was expanding use of automatic mud guns, Ward-Leonard system of 
control applied to skip hoists, and stock-line recorders. A device was developed for 
automatically assuring an wunvarying volume of coke in a skip. Pressure stove 
burners with individual blowers and all-electric control are receiving much attention. 
A new primary gas washer was developed. MS (2b) 


Biast Furnace Developments in 1933. Wm. A. Haven. Blast Furnace & Steel 
Plant, Vol. 22, Jan. 1934, pages 27-28. There were few new developments 
in design, equipment, or operating practices in 1933. The only new installations 
are a new electric gas cleaner and a new type of gas valve. Lack of innovations is 
due to past slowness of the industry generally in adopting improvements; increased 
attention to conservation of materials; uncertainty resulting from government super- 
vision; and continuance of subnormal consumption. MS (2b) 


Blast Furnace Progress in 1933. A. J. Boynton. Blast Furnace & Sieel 
Piant, Vol. 22, Feb. 1934, pages 96-97. There were no striking new de- 
velopments in 1933, but the practice of partial and slow rate of operation of 
the furnace has resulted in a number of economies. Sintering and classification of 
raw materials and standardization of conditions within the stock column are receiv- 
ing increased attention. MS (2b) 


Blast Furnace Operation for Foundry Pig tron (Der Hochofenbetrieb auf Gies- 
sereiroheisen) B. Osann. Die Giesserei, Vol. 21, Mar. 30, 1934, pages 129- 
131. Former and present furnace operation is compared; the shortening of 
the melting period has increased temperatures on the hearth and absorption of 
C by the molten Fe above the saturation point. Ha (2b) 


Filling Equipment for Blast Furnace Steps Up Output. E. C. Kerevurzeerc. 
Steel, Vol. 94, Mar. 26, 1934, pages 48, 50. Describes improved automatic 
equipment recently installed at a number of stacks in the Magnitostroy district, 
Russia, with particular attention to charging of coke. It is intended for use 
where capacity of a furnace is to be increased from 600-800 tons per day to 
1260-1500 tons. System comprises a hoisting mechanism and motor, together 
with controls for interlocking this with other equipment in the blast-furnace unit. 
Amount of materia! charged has been increased largely by speeding up = = 
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Phosphor 


CURRENT MIXTURES 


AS OFFERED IN 


INGOTS AND CASTINGS pei 


For parts of Machinery subject to con- 
stant vibration.—Very Tough. 


For General Machine Casting, Pinions, 
Cog-Wheels, Propeller Screws, Piston 
Rods, Screw Bolts for Steam Cylinders, 
and Hardware.—Very Tough and Hard, 
and specially recommended to resist 
crystallization and corrosion. _— 





For Valves, Cocks, Cylinder Linings, etc. 


—Hard and durable in resistance to wear 


and corrosion. 
For Gears, Valves, Pumps, Plungers, — 
Slides, Steps, Powder Mill Tools, etc.— 
Hard. 
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For bearings of heated Rolls, Valves, 
etc.—Very Hard. 


Especially for slow moving bearings un- 
der extreme pressure.—Extremely hard. 


For Rods and Bolts——Very Tough. 


Bearing Metal for all Bearings of Loco- 
motive, Marine and Stationary Engines, 
Automobiles; Passenger, Freight and , 
Street Cars; Roll Neck Bearings, Thrust 
Rings, Crosshead Gibs, Piston Rings, 
etc——Very hard and durable and not — 
liable to heat nor cut the journal. 


Prices and Further Information 9 


Quoted on Request 


Brand 
Bronze e 





THE PHOSPHOR BRONZE SMELTING CO. 
2200 Washington St. Philadelphia, Pa. 
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MELTING, REFINING & CASTING (3) 


Processing of a Double-Sided Pattern Plate by Means of a Metal Pattern (Her. 
stellung einer doppelseitigen Modellplatte unter Verwendung eines vorhandenen Metall. 
modells) Huco Hoittwec. Zeitschrift fiir die gesamte Giessercipraxis 


Vol. 54, Dec. 24, 1933, pages 535-546. Detailed discussion of the procedure’ 
‘ GN (3 

Training of Molders (De la Formation de la Main d’Oeuvre Ouvriére en Fonderle) 
J. Leonarv, La Fonderie Belge, Vol. 2, Jan. 1933, pages 5-13. Methods 
of training molders as practiced in Belgium are reviewed. Plan is proposed to jm- 
prove foundry education of workers. FR (3) 


Rapid-Molding Devices (Schnell-Formeinrichtungen) U. Louse. Zeitschrift 
‘erein deutscher Ingenieure, Vol. 78, Jan. 13, 1934, pages 56-58. 

Automatic operation of compressed air tamping and molding presses, and several 
other mechanical devices speed molding operations, increase foundry capacity and 


_ 


reduce scrap. Ha (3) 
Tinned Scrap in the Blast-Furnace Charge. E. J. Fox. Iron & Coal Trades 
Review, Vol. 128, Feb. 2, 1934, page 211. The use of serap from cans, 


detinned and otherwise, in blast-furnaces, is not objectionable in the iron produced 
if used in small quantities. The effect on the analysis of the pig-iron due to the 
use of this scrap has been usually to reduce the P content. Increased consumption 
of canned foods has made this source of scrap abundant. Ha (3) 


Molding Sands. Second Part (Introduction a l’Etude des Sables de Moulage, 
Deuxiéme Partie—Les Propriétés d’Utilisation) L. F. C. Grrarper. Bulletin 
de l’Association Technique de Fonderie, Vol. 7, Nov. 1933, pages 435-445, 
A continuation of a study of molding sands, the first part having been published 
in the same Bulletin, 1933, pages 43-60. The first problem in testing molding sand 


is to obtain results under conditions analogous to those existing in the mold, tests 

and methods discussed are: 1. Apparent specific gravity; 2. Change of volume under 

pressure; 3. Cohesion; 4. Dry cohesion; 5. Cohesion after burning. 23 references, 
WHS (8) 


Combination of Lifting Motion of Stripping Plate with the Pulling-Through 
Motion of Loose Parts of Patterns in Molding Machines with Lifting Carriage 
(Verbindung der Abhubbewegung des Abstreifkamms mit der Durchzugshewegung 


loser Modellteile bei Abhebeformmaschinen) F. Broreck. Die Giesserei, Vol, 
21, Jan. 19, 1934, pages 29-30. Description of the machine and method for 
molding patterns of various shapes with steep sides. Illustrated. Ha (8) 

New Molding Board Frame (Newer Modeliplattenrahmen) F. Bro: Die 
Giesserei, Vol. 21, Jan. 5, 1934, pages 5-6. The frames and molding 
boards are so arranged that they can easily be interchanged so that a g r flexi- 
bility in castings for quantity production is obtained with a smaller number of 
molds. Ha (3) 


Devices fer Removing Patterns or Pattern Plates from the Mold (Varrichtungen 
zum Ausheben von Modellen oder Formplatten aus der Form) F. Brosecx. Zeit- 


schrift fiir die gesamte Giessereipraxis, Vol. 55, Jan. 7, 1934, pages 4-6. 
Defects that may be imparted to molds of large dimensions when pattern is re- 
moved manually are first discussed. Three different types of lifting devices are 
described: (1) rigid device for lifting large gear patterns, (2) lighter device for 


lifting pattern plates or patterns, (3) similar device to (2) but heavier. GN (3) 
Core Bearings and Core Fixing (Kernlager und Kernsicherungen) F. Vocr sane. 


Die Giesserei, Vol. 20, Dec. 22, 1933, page 570. Methods for placing 
cores in the molds in proper position and for keeping them in place are described. 
Ha (3) 


New Ways in Sweep Molding. Sweep Molding of a Parted Mold with One Spindle 
(Neue Wege in der Schablonenformerei. Schablonieren einer geteilten Form mit nur 
einer Spindel) Zeitschrift fiir die gesamte Giessereipraxis, Vol. 54, Dec. 24, 


1933, pages 536-538. Paper first discusses disadvantages of common method 

which uses 2 spindles, and then enumerates advantages resulting in molding with 

but 1 spindle and describes device developed by Freitag Co., Olpe, Westfalia. Use of 
the apparatus is illustrated; chief advantages are cheapness and great accuracy. 

GN (3) 

Non-ferrous Materials Affect Casting Design. Machine Design, Vol. 5, Apr. 

1933, pages 23-25. Discussion: R. A. Bull, May 1933, page 36. Fundamental 


suggestions relating to the design of non-ferrous castings as proposed by the Com- 
mittee of Recommended Practices, Nonferrous Division, American Foundrymen’s As- 
sociation, are considered under the following headings: draft, shrinkage, parting lines, 
locating points, dry sand cores, green sand cores, finishing, section uniformity, join- 
ing sections, minimum section thickness, bosses and lugs, fillets, ribs, pockets, metal 
inserts, welding and soldering. WH (3) 

The Testing of Green Sands. Metal Industry, London, Vol. 43, Aug. 1}, 
1933, pages 131-135, A discussion of routine methods proposed by the In- 
stitute of British Foundrymen, relating to permeability, standardizing of sieve sizes, 
measurement of pressures and moisture. Ha (3) 

Molding by Sweep of Branch Pipe Vertically Arranged to Main Spindle (Schab- 
lonieren rechtwinklig zur Hauptspindel liegender Stutzen mittels Schablonc) Zcit- 
schrift fiir die gesamte Giessereipraxts, Vol. 55, Jan. 21, 1934, pages 37-39. 
When casings or cylinders with lateral branches are molded sweep and auriliary 
patterns are so constructed that only one spindle is required. For a tube 1000 
mm. in diameter with lateral branch 600 mm. in diameter another method is 
described in which the branch is also molded by sweep. A corresponding cross-piece 


is then required on sweep spindle. GN (3) 

Pressure Molding (Le Moulage sous Pression) Nirisen. Usine, Vol. 43, Jan. 
25, 1934, page 37. Describes method and machinery operating under air pres- 
sure of 6 kg./mm.2. Ha (3) 


Action of Coal Dust in Molding Sand (Die Wirkungsweise des Kohlenstaubes im 
Formsand) M. Pascnxe & Evcren Scuwnerper. Die Giesserei, Vol. 21, 
Apr. 13, 1934, pages 149-151. The quality of the casting skin as dependent 
on wall thickness of castings, grain size and amount of C dust, humidity of molding 
sand and casting temperature was studied. The best grain size of C dust was 
found to be equal to the grain size of the sand. The thicker the wall the more 
C dust must be added. The action of C is due to its softening which starts at 
about 400°C. and forms a protective envelope on the sand grains. The tests ar 
described in detail. 7 references. Ha (3) 


Recent Development in Cupola Practice in Great Britain (Développement Récent 
dans la Pratique du Cubilot en Grande-Bretagne) J. G. Prarce. Bulletin de 
l’ Association Technique de Fonderie, Vol. 8, Feb. 1934, pages 45-51. 
Complete description of the ‘balanced blast cupola.’”” A lower set of tuyeres fs 
equipped with valves. Two or three rows of smaller upper tuyeres open from 
same blast belt. Opening or clesing the valves on the lower tuyeres changes the 
proportion of the blast passing through the upper and lower tuyeres. One or more 
of the valves may be closed in order to melt out any accumulation of slag before 
the tuyeres. Advantages claimed for this type of cupola are: (1) 25% to 40% 
lower coke consumption; (2) higher temperature in the melting zone; (3) less 
oxidation of the metal; (4) less frozen slag over the tuyere entrances; (5) hotter 
metal at the end of the heat. See also Metals & Alloys, Vol. 3, Apr. 1932, 


page MA 107. WHS (3) 
Supervision and Standardization In the Foundry. Paut R. Ramp. Jrom Age 
Vol. 133, Feb. 8, 1934, pages 12-15. Stresses the importance of neon 


experience for successful foundry supervision. Men who through many successes ama 
failures become experts in molding, core and pattern making, melting and 
mixing, should be better qualified to keep pace with rapid strides of a 
progress. Standardized methods of foundry practice are essential. VSP ( 
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Pattern Data According to Drawing (Modellangaben nach Zeichnung) Zeit- 
schrift fiir die gesamte Giessereipraxis, Vol. 55, Mar. 4, 1934, pages 103- 
105. Discusses special case of container for gas engine where drawings are 
utilized to present visually the mold arrangement. GN (3) 

Loam Cores (Noyautage de formes en Terre) Technical Committee Belgian Foun- 
dry Association. La Fonderie Belge, Vol. 2, Feb. 1933, pages 27-29. 1 
article gives details of manufacture of large cores having a rectangular section. 


Methods of sweeping as well as inside construction reinforced with metal frame are ( A 4 | | N G S 
- FR (3) 
explained. 


tudy of Shrinkage (Etude du Retrait) Scientific Committee Belgian Foundry 
eitien. La Fonderie Belge, Vol. 3, Sept. 1933, pages 125-135. for the New Car 
Generally speaking shrinkage is noted in three different ways: (1) Castings have 


size smaller than that of pattern, (2) castings may show shrinkage cavities, (3) M U ST 
internal stresses can exist within castings. When a casting is in equilibrium state, 


there is a definite distant d between any 2 molecules of the metal. If the metal 
is heated molecular attraction is lowered and distance between 2 molecules in- B e ih e t t er 
creases and becomes greater than d. When heating is very high attraction can be 2 

lowered to a point when metal reaches liquid state. During cooling, molecules 
can be arranged so that distance between 2 of them is d (equilibrium) is less 
than d (compression stresses) or greater than d (tension stresses). Examples are 
given of castings in which each state is reached. Work of Bauer published in 
1926, on deformations of cast Fe members of various size, is discussed. Following 
section of article deals with piping. (1) If cooling was the same in each point 
of the metal, casting would be compact and would be of smaller size than the 
pattern. (2) At the beginning external part of the casting in contact with mold 
cools more rapidly than inside portion, after a certain time the reverse is true 
so that cooling rate is not constant neither in space nor in time. (3) Outside 
part freezes giving a solid crust whereas inside portion remains liquid. (4) Since 








freezing appears with volume decreasing, shrinkage cavities are liable to form within 3 
the casting. (5) Differences of cooling rate cause internal stresses. Solidification 
and pipe formation are studied for various types of ingots. In last section, liquid 
contraction, freezing contraction and solid shrinkage are dealt with as well as 
eompli ns due to evolution of gases during freezing. FR (3) 


Grain Sand Structure and Mold Permeability Control. Harry W. Dierert & —— . | Ai W. . h 
Frank VALTIER. Iron Age, Vol. 132, July 27, 1933, pages 11, 64. t t 
See ‘‘Grain Structure Control Insures Mold Permeability Control,’’ Metals & upo a If e1ig on ro 


Alloys, Vol. 5, Apr. 1934, page MA 123. VSP (3) 


The Theories of Corrosion. O. A. Knicut. Mineral Industries, Pennsyl- M Th R tt | 
van te College, Vol. 3, Nov. 1933, pages 2, 4; Dec. 1933, pages 2, 4; 4 a Cc em “A er 


Jan. i, pages 3-4; Feb. 1934, pages 2, 4. The author reviews the 

follow heories of corrosion: the acid, film, peroxide, direct 0 attack, colloidal, 

biolog und electrochemical, Soil corrosion and methods for combating atmos- ‘ ‘ 

ere cocvesten. a Sees. az (13) = @ Castings for the new car must be im- 
Patterns and Patternmaking. E. Loncpen. Association of Manchester Engi- —— “ - a 

nee? ransactions Session 1932-33, pages 149-191. Pattern making and | 

patte hop machinery, economy in the shop by selecting the right kind of proved! Confronted with this ultimatum, a 

patt » be made, section patterns, skeleton patterns and skeleton core boxes, . . . i| d 

pweep molding, templets, ete. ‘are discussed and Mustrated by many examples. See prominent automobile plant installed a Fox- 

Met y Alloys, Vol. 4, Oct. 1933, page MA 329. Ha (3) 


Treatment and Preparation of Green Foundry Sands (Traitement et Préparation ; boro Air Weight Controller on its Cupola 
des Sables de Moulage & Vert) G. Iram. Revue de Fonderie Moderne, 





Vol Feb. 10, 1934, pages 31-35. Good castings in green sand require | ; 

that lifferent parts of the mold be repaired without breaking under the tool. and the castings were improved. 

The | renders all lines of the pattern in true shape, patterns can be taken 

out yut damage to the mold, cores have sufficient rigidity, that the sand is 

not led under the action of the live metals and that the gas can escape 4 

freely order to prevent the sand from adhering to the casting and from vitrifying * Does your plant need an ultimatum ? You 
a su e powder is applied, graphite, etc. The preparation and treatment of e ° 

sands from these points of view is discussed. Ha (3) can reduce costs by improving cupola Op- 


Study of Molding Sands (€tude des Sables de Moulage) R. Guerin. Revue © . ° 
de Fonderie Moderne, Vol. 28, Mar. 10, 1934, pages 63-66; Mar. 25, 1934, eration. Consider some of the advantages 


pages 81-85. Natural and synthetic sands, preparation for use, choice of 


con ion See Saeed eeneeee, installations for automatic handling of —_ > of Foxboro Air Weight Control: 


Notes on Pressure Molding (Quelques Notes au Sujet du Moulage sous pression) ~~~ 


G. D’Arvicny. Revue de Fonderie Moderne, Vol. 28, Feb. 25, 1934, |. Uniform melting temperatures. 
pages 45-49. The mechanism of molding under pressure is explained and Eli . ° fb ° 
oo, rees regen be’ manual and machine molding are discussed. The pieces a, imination o urnt iron. 
which can be molde ave a definite limit according to the pressure available; . ° 
a potent » manual pressure molding with one arm only exerting the pressure ° 3. Savings in coke. 
ecm.) the maximum size is 20 ec., with hands and body 100 kgem. Ar- : . * . . 

a e pees channels and of molds, shrinking of metal and ao 4. More uniformly high quality castings. 
eces is dese . a ) . * * 

af 5. Longer life for cupola lining. 

E ew Type of Pattern Table (Un nuovo Tipo di Placca Modello) Dino & ° ° ° 
N. Piva. Industria Meccanica, Vol. 16, Feb. 1934, pages 101-103. 6. Savings in power consumption. 


Describes a plate with perforations on whiea patterns can conveniently be ar- 


ranged and fastened. Ha (3) 
Mold Press Base In Four Part Flask. Par Dwyer. Foundry, Vol. 61, Dec. @The Air Weight Controller can be used 
1933, pages 10-12, 42. Describes the production of printing press base by 


the Chandler & Price Co., Cleveland, in a four part flask and all green sand mold. S ° ° . 
green sand mold with your present blower equipment. It is 
Foundry Progress During the Depression. Iron Age, Vol. 131, June 15, 1933, 


. 7. . >. 
pages 34-038. Gives a description of some of the new materials and processes, inexpensive, simple to install and easy to 
oll gee yee various authorities. The topics discussed are: ‘‘Heat . ‘ 
 elable gray iron casting’’; ‘‘New alloy castings appear’; ‘‘Steel foundry activ- 
ity; “Seek higher malleable specifications’; and ‘‘New aluminum alloys.’’ —- operate. It will cost you nothing to learn 
VSP (3) . . . 
cae Blowing. Mechanical World & Engineering Record, Vol. 95, Mat how this Controller fits into your picture. 
» 1934, pages 251-252. Explanation of the working principle and method 


of operation of the Augusts-Borrmann machine. Cores ring . ; . 
: s é produced by the new blowing 
process are strong and light. "Any type of sand ean be blown, both oll and clay Write today for complete information. 
onded. A production example is 10,000 cores a week. Kz (3) . 


Mold Gear Wheels on Machines. Foundry, Vol. 61, Oct. 1933, pages 10-12, 42 
tines special machines used in production of gear wheel molds. Each machine T la} E FOX B Oo R Oo co M PA N Y 
es ened with index plate and changeable gear trains to accommodate gear molds 
— certain definite size limits. Only pattern equipment needed is the tooth _ FOXBORO, MASS., U.S. A. 
hy which governs the size, shape and style of tooth, and possibly 1 or 2 sweeps 
wm faces on cope and drag, also a corebox to form arms and hub for one 
ype of wheel, or web for another. Gives details of method of procedure. VSP (3) 


Dee rel Send In Malleable Foundry. Cuartes Morrison. Foundry, Vol. 61, 


ing Unit i Pages 14-15, 47, 49. See ‘‘Sand Control on a Continuous Mold- i190 
MA ~- in a Malleable Foundry,”” Metals & Alloys, Vol. 5, Apr. 1, page 
A arg YSP (3) 


roses, Feundry Congress of Paris 1932 (Congrés Mondial de Fonderie de Paris 
isa L. Persoz. La Revue Industrielle, Vol. 63, Mar. 1933, pages 151- 


THE COMPASS OF /NDUSTRY 
A short abstract of each paper read at the Congress is given. FR (3) 
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Non Ferrous (3a) 
G. L, CRAIG, SECTION EDITOR 


Remeiting Aluminum in the Reverberatory Furnace (Das Umschmelzen yon 
Aluminium im Flammofen) E. T. Ricuarpvs. Chemiker-Zeitung, Vol. 58 
Feb. 14, 1934, pages 135-136. The use of the reverberatory furnace for re. 
melting Al is not as common as the crucible or pot furnace, and it must be used 
with great care. A product of good quality can be obtained from low grade scrap. 
if the metal is protected from oxidation and the absorption of furnace gases 
H, N and COg. The hearth should be deep and the surface of exposed metal small 
in proportion to the weight of the metal. For an 8-ton charge the depth should 
be 60 to 70 em. The lining must be basic. Oil or gas are preferable to coke as 
fuel, as better control of furnace atmosphere can be obtained. Al does not oxidize 
appreciably up to 750° C., but above that oxidation and absorption of N rise 
sharply. If Al is not oxidized it does not absorb N, and if it does not contain 
N it will not absorb COg. To prevent oxidation the Al should be charged into q 
furnace containing some molten metal, the temperature must not rise over 750°, 
the atmosphere must be strongly reducing, but clear, to prevent C02 absorption, 
a proper flux must be used, and the metal must be properly charged and tapped, 
The best flux is ZnClo and NH4Cl. NaCl -+ 15%CaF2 or NaCl +- eryolite are 
also used. The flux should cover the metal until it is poured. The addition of an 
oxidizing flux, such as a bichromate, shortly before tapping cleans the metal. 
It must then be treated again with ZnClo to deoxidize. Al is sometimes held for 
12-15 hours at low temperature, covered with flux, to effect coalescence of non- 
metallic impurities. CEM (3a) 

Removal of Arsenic and Antimony from Copper by Furnace-refining Methods. 
W. J. Hitrtensrann & H. C. Kenny. Transactions American Institute 
Mining & Metallurgical Engineers, Copper Metallurgy, Vol. 106, 1933, 
pages 483-486. Chemical analyses have failed to disclose the presence of Sb in 
Lake Cu. Sb has been found in the soda-ash slags from the As-removing operation, 
from 0.0027, to 0.0069%. The As-Sb ratio was from 1600:1 to 980:1. Sb was 
added to heats in a small furnace and the rates at which As and Sb were fe- 
moved determined. Sb as well as As was removed by the soda, but the rate of 
As removal was greater than the rate of Sb removal. In no case, however, was the 
ratio of As removed to Sb removed so great as 1000:1. It is evident that the 
final Sb content of Cu treated to remove the As is below 0.00001%. JLG (3a) 

Waste-heat Boiler Practice at Miami. P. D. I. Honeyman & P. A. Faust, 


Transactions American Institute Mining & Metallurgical Engineers, 
Copper Metallurgy, Vol. 106, 1933, pages 251-254. Describes equipment 
and operation. JLG (8a) 


Note on the Influence of Gases in an 8% Copper-Aluminium Alloy on Normal 
and Inverse Segregation. I. G. Siater. Journal Institute of Metals, Vol. 54, 
1934, 3 pages (Advance copy); Metal Industry, London, Vol. 44, Mar. 9, 


1934, page 276. Alloys containing different amounts of gas were st into 
3x3-in. cylinders in sand molds. The ingots containing much gas were prepared 
by poling with green wood. Measurements of porosity and analyses of drillings 
taken from surface and center showed that as the gas content, measured by 


porosity, increased the type of segregation changed from normal to inver 
Ha + JLG (3a) 
The Boliden Deposit (Boliden-Firekomsten) Teknisk Ukeblad, Vol. ~\, Mar. 
8, 1934, page 158. A resume of Oscar Falkman’s address before the \\ rwegian 
Engineering Societies (N.I.F.) on Feb. 23, 1934. Describes the smelter and re- 
finery at Rénnskir, Sweden. Ore roasted in 12 hearth furnaces and a 2 diam. 
roasting kiln, 27 m. long. The calcine is smelted in 3 reverberatory {urnaces, 
5.5x28 m., the largest in Europe. Bessemer copper with 98% Cu is t into 
anodes and electrolyzed. The anode slime produced contains 5% Au, 12.5% Ag, 
and 45% Cu; it is roasted with soda to convert selenium into sodium se! 
selenate which are dissolved in water. The residue is leached with HeS')4, dis- 
solving Cu and part of Ag, leaving Au with some Ag and Pb, which is leached 
with NaOH. The residue from the last leach is cast into anodes and ele trolyzed 
with AuCls-solution. Dissolved Ag is precipitated with Cu and cast into anodes 
and electrolyzed in acid nitrate solution. About 40,000 tons AseQg and some bis- 
muth are recovered from the smelter gases. Capacity of the plant 6,000 ‘ons Cu, 


6,500 kg. Au, and 18,000 kg. Ag. BHS (3a) 

Factors in the Solidification of Molten Metals. Sypney W. Situ. Metal 
Industry, London, Vol. 44, Feb. 23, 1934, pages 205-209; Mar. 2, 1934, 
pages 255-257. Metal may be brought to the desired condition in the fur- 


nace with respect to composition, temperature, gas content, etc., but the quality 
of the casting is governed to some extent by the transference of the metal to the 
mold. Gas may be absorbed or inclusions formed in this short interval. Methods 
for producing the desired results are discussed at length. Cu-Ag and Al-Si alloys 


are discussed as examples of type alloys. Ha (3a) 

Die-Casting Leads to Reduction in Manufacturing Cost. H. K. WoorTon. 
Modern Machine Shop, Vol. 6, Sept. 1933, pages 7-10. Manufacture of 
dies and molds for quantity production is discussed. Ha (3a) 


Developments in Converting Lead and Copper Matte at Tooele. B. L. SAcKeTT. 
Transactions American Institute Mining & Metallurgical Engineers, 
Copper Metallurgy, Vol. 106, 1933, pages 132-139. Describes practice 
at plant of International Smelting Co. Pb matte is converted with Cu matte. 
Changes in practice introduced in 1927 have resulted in decreased conversion costs. 
The Pb matte analyzed 8.6% Cu, 15.7% Pb, and 2.0% Zn. The Cu matte 
analyzed 27.1% Cu and 7.8% Pb. JLG (3a) 


Waste-heat Boiler Practice of Nevada Consolidated Copper Corporation. N. W. 
Sacer & H. W. Mossman. Transactions American Institute Mining & 
Metallurgical Engineers, Copper Metallurgy, Vol. 106, 1933, pages 237- 


245. Describes equipment and operation. JLG (3a) 

Sands for Non-Ferrous Foundries. A. B. Srartr. Metal Industry, London, 
Vol. 44, Jan. 12, 1934, pages 69, 73. A brief review on preparation of 
foundry sands, binders and revivers, control in handling and mixing. Ha (3a) 


Development and Use of Anaconda Electro-sheet Copper. Wiii1am M. SuAKE- 
SPEARE. Transactions American Institute Mining & Metallurgical Engr 
neers, Copper Metallurgy, Vol. 106, 1933, pages 441-448. Sheet weighing 
1 oz./ft.2 is made by plating with insoluble anodes on a revolving dram. About 
175 lb. of Cu are deposited on each drum in a day. For a sheet 31 in. wide 
this represents a length of 1120 ft. The thickness of the original sheet can be 
inereased to almost any thickness desired by plating in a bath through which the 
sheet is passed in a series of dependent loops. Anodes of crude Cu are used in 
building up the thin sheet and plating is on only 1 side of the sheet. Many de- 
tails of the processes are described. One side of the sheet is smooth and the other 
side has a mat surface. The material is used in conjunction with felt, insulting 
board or other substances in making roofing materials. It is mounted to a non- 
metallic material by means of asphalt. JLG (3a) 

Die-Cast Pistons. Automobile Engineer, Vol. 23, May 1933, pages 161-164. 
Piston division of the Birmingham Aluminum Casting Co., Ltd., is described. 
Cu-Mg alloy is used for motor car pistons and is cast between 700° and 720° C. 
Pistons are heat treated to a Brinell hardness of 125-150. The design of aluminum 
alloy pistons is discussed and modern foundry practice discussed. RHP (3a) 


Casting of a Diaphragm of Aluminum, 2600 mm. in Diameter (Giessen einer 
Blende aus Aluminium mit 2600 mm. Durchmesser) Zeitschrift fiir die gesamte 


Giessereipraxis, Vol. 55, Jan. 7, 1934, page 15. Diaphragm was mol 
= A parts with sweep and auviliary patterns. Moulding procedure is ar 
tall. 














On the Sorption of Hydrogen by Reduced Nickel. I. Determination of the 
Quantities of Hydrogen Adsorbed by and Diffused in Pure and Spoiled Reduced 
Nickel and Determination of the Isothermal Adsorption. Scuun-1cuiro LijIMA. 
Scientific Papers Institute of Physical & Chemical Research, Tokyo, 




































n Vol. 22/23, Dec. 1933, pages 285-300. (In English. ) Tests on pure Ni 
ig - repared by reduction of Kahlbaum’s pure Ni nitrate and on Ni ‘‘spoiled’’ by air. 1 PURE CARBIDE-FREE 
pret : . - 
e Absorption of H by reduced Ni is attributed to adsorption and diffusion. The dif- 
Pd fused and adsorbed H quantities can be determined separately. Isothermal ad- 
ap. sorption curves gained on reduced Ni at low pressures coincide with those of 
s, Freundlich. The adsorption heat of 16,350 cal. has been calculated by using 
ull Crapayron’s formula and the numerical values of the isothermal adsorption curves. 
ld Quantities of H adsorbed by a ‘‘spoiled’’ reduced Ni (air was allowed to enter the 
as highly evacuated vessel at 400°C. until the pressure reached 1.3 cm.) were quan- 
ze titatively measured and the adsorption heat evaluated yielded 6,479 cal. When 
se reduced Ni is in contact with air, the points or spots on the metal surface which 
in are highly active are spoiled by the air. The 0 thus combined with the metal can- 
. not be removed even by heating the sample in a vacuum to 400°C, WH (3a) P 
< On the Development of the Electric Smelting Industry (Litt om den Elektriske = 
a, Smelteindustris Utvikling) Rerpar Byune. Teknisk Ukeblad, Vol. 81, Mar. 1, 
d 1934, pages 136-138. Deals principally with the development of the Sdder- 
re berg electrode. Gives description of the mechanical arrangement and the latest 
an types of casings and contacts used. Among the advantages are given reduced cost a a | | 
’ of operation; no interruptions in furnace operation; lower power consumption and 
or better electrical arrangement; eliminates hot and difficult operation of changing a 
) electrodes; permits the use of larger furnaces. Today the largest electrode in use Tungsten Powder cuceenes 97 98% 
a if » 9 1 sode or > a i ing > axtensiv 
has a diameter of 2.4 m. The Séderberg electrode is now being used extensively # 
Is. in the production of aluminum. Here it has made possible the use of one, two, Pure Manganese a gaan 97 99% 
te or three electrodes in a furnace, whereas with the old type of electrode a furnace * mi 
. would require 12-20 electrodes. In this case the casing must be made of alu- 3 Ferro Chro um ........... 60% 
n —_— ‘ j al . » > » _— ; > . 
minum, and a material without ash, such as petroleum coke, must be used in the ” 
n, preparation of the electrode mass. Very good results have been obtained. Fur- Pure Chromium oe 98 99% 
as naces up to 38,000 amps. have recently been put in operation. The large modern = od 
pe fu ; are inclosed so that the fluor-bearing furnace gas may be washed and thus — a as 75 80% 
0 ren harmless. BHS (3a) erro-Titanium 25 n 0 
he Electrolytic Copper Refinery of Ontario Refining Company, Limited, at Copper ° ta Jo a d 4 Jo 
he Cliff, Ontario. FrepERICK BENARD. Transactions American Institute Mining Ferro-Vanadium ........ 
a) & tallurgical Engineers, Copper Metallurgy, Vol. 106, 1933, pages 
T. 3t 7. The furnace equipment, electrolytic plant, Ag refinery, and auxiliary 
‘Ss, eq nt are described. The electrolytic plant contains 1230 concrete tanks ar- Send for Pamphlet No. 2025 
nt ral in 32 sections. The capacity is 20,000,000 lb. of Cu per mo. JLG (3a) 4 atin : 2 a | 
.) Smelting Copper Concentrates in a Converter. Grorcr E. Beavers. Transac- "9090800 
al tic American Institute Mining & Metallurgical Engineers, Copper 
4, M lurgy, Vol. 106, 1933, pages 149-150. Gives data on operation of 
9, P Smith converters used at Tennessee Copper Co. Concentrate is charged with 
to tl itte, the concentrate to matte ratio being about 0.7. Net Cu recovery is 
: q Bannan Metal & Th it Co 
gs Waste-heat Boiler Practice at the Anaconda Reverberatory Plant. E. A. BarNnarp p 
by ‘ & Grorce Tryon. Transactions American Institute Mining & Metal- e a erm r ° 
lurcical Engineers, Copper Metallurgy, Vol. 106, 1933, pages 230-236. 
a) Describes equipment and operation. JLG (3a) 120 BROADWAY, NEW YORK, N. Y. 
ir. Copper-refinery Waste-heat Boilers at Great Falls Reduction Department, Anaconda ‘ 
an Copper Mining Company. E. S. BarpweLi. Transactions American Institute 5 Albany * Pittsburgh * Chicago 
e- Mining & Metallurgical Engineers, Copper Metallurgy, Vol. 106, 1933, South San Francisco * Toronto 
m. pi 25-229. Describes equipment and operation. JLG (3a) 
8, A Modern Copper Refinery in Canada (Sur une Raffinerie de Cuivre moderne au 
ito . Canada) M. AtTMEYER. Cuivre et Laiton, Vol. 7, Jan. 15, 1934, pages 7-12. 
ig, It orks of the Canadian Copper Refiners Ltd. in Montreal-East are described. 
nd Ha (3a) —— 
is- The Equilibrium of the Reaction between Steam and Molten Copper. N. P. ALLEN SIDS aE 
ed & T. Hewitt. Engineering, Vol. 135, Mar. 31, 1933, page 363; Metal ————= #0 SIMPLIFIED = = 
ed Industry, London, Vol. 42, Mar. 17, 1933, page 303. See Metals & - ' 
les Alloys, Vol. 5, Jan. 1934, page MA 30. LFM + Ha (3a) '@))) | 1 AL MANOA aha 
is- The Fire Refinery of British Copper Refiners, Limited. C. H. Atpricu. 7 rans- : 
‘u, actions American Institute Mining & Metallurgical Engineers, Copper ° a = — = —— 
a) Metallurgy, Vol. 106, 1933, pages 467-482. Describes plant recently in- 
‘al stalled in England. Blister Cu is fire refined to high-conductivity material. The 
4, capacity is 2500 tons of refined Cu per mo. JLG (3a) 
1r- , Casting under Pressure (Généralités sur la Fonderie sous Pression) A. Brizon. THE ONLY SELF-CONTAINED, DI- 
ity 3ulletin de l’Association Technique de Fonderie, Vol. 7, Nov. 1933, 
he meee 122-435. Survey of methods, machines and metals for castings made ~~ RECT READING, RUGGED AND 
ds under pressure. Base metals for such castings are Pb and Sn, Zn, Al, Cu, and Mg. 
1s “sa tg made by this method may not be as cheap as others, but have the fol- FOOL-PROOF INSTRUMENT FOR 
a) lowing advantages: 1. Require little or no machining; 2. Have high precision and 
N. interchangeability; 3. May have other metals inserted; 4. Uniform quality; &. Cast- STEEL PLANTS AND FOUNDRIES 
of ing equipment requires small space and fewer workers are required. WHS (3a) 7 
a) "hemes age of Charges |n Metal Founding (Gattierungsberechnung in der Metall- Unique construction enables op- 
7. glesserel) Ericn Becker. Zeitschrift fiir die gesamte Giessereipraxis, idl rs 
rs, Vol. 55, Feb. 18, 1934, pages 76-78. Discusses in a few examples calcula- erator to rapidly determine 
ice tion of non-ferrous metal charges for attaining economic founding. Various types of temperature even on minute 
te. charges in making alloys containing 81-83% Cu, 7-9% Sn, 6-8% Zn and 3-5 % spots, fast moving objects or 
:- Pb are considered. GN (Sa) “smallest streams; no correction 
tte Porosity in Non-Ferrous Metal Castings. G. L. Bartey. Metal Industry, Lon- h nat . 
a) don, Vol. 44, Mar. 16, 1934, pages 293-296. The causes of shrinkage in castings S arts, no SCCESSOT ICS. Special 
Ny. are discussed, i. e. contraction of the liquid metal when cooling to the freezing point FOUNDRY TYPE has, in ad- 
& - then eee the further shrinkage when cooling to the ambient tem- dition to its standard calibrated 
:7- erature. Evolution of gases is a further cause of porosity, or entrapped gases, due 8 . 
a) often to poor design of the mold. Inert gases are used for degasification, such as range, 3 red correction scale de- 
- N, Cl, titanium tetachloride, ete. Ha (3a) termining TRUE SPOUT and 
of . Production of Copper Castings of Very High Conductivity in Sand. Deoxidation POURING TEMPERATURES 
a) rl Beryllium (La Preparation de la Fonte de Cuivre au Sable 4 tres haute con- of molten iron and steel when 
* ee Desoxydation par le Beryllium) Cuivre et Laiton, Vol. 7, Jan. 15, measured in the open 
mI se 12, . [me is said to be the only deoxidant which gives sand cast- ~~~ pen. 
: £S Of copper a hi ore : “te! " nt ‘ 
ing sontustieaie ; aa thermal and electric conductivity. While P gives an electric PYRO OPTICAL is NOW avail- 
put ity 0 oc, use of Be makes it possible to obtain 52-54%. Pure . rs 
. electrolytic Cu should be used and melted in the crucible ufder 4 layer of borax able in a NEW TYPE with 
he a eae oa 7 g. borax for a charge of 80 kg. Cu). Melting tempera- THREE SEPARATE, DIRECT 
Should be about 50° C. When the Cu is molten an alloy with about 10% ‘ 
. Be is added for deoxidation. Pouring should be done at 1100°; after pouring the . eer ying a os a 
a oa Should be covered with fine charcoal or sand. The sand for the molds should mstrumen or Uuniversa st 
< = a shot 7% water and have good gas permeability. Cores must be dried mill uses, open hearths, soaking 
ing Seago Ha (3a) pits, rolling mills, etc. 
0. age re. ” PP ene ge ‘ee of Non-Ferrous Alloys. Fr. W. ‘ A 
sa) - Metat inaustry, London, Vol. 44, Mar. 2, 1934, pages 245-250. = 
54 } a te defects of ordinary sand castings, i.e., slow rate of solidification, low Stock Ranges 1400°F. to 5500 F. 
ed ¥, large grain size, poor physical properties can be eliminated very largely by 


C. centrifugal casting whereby a cast metal of high density, soundness and small and Batictine on Pyro Radiation. immerion-Gar- 





i _P - itive R 
_ ag grain size ean be obtained. A comparison of 2 castings of gunmetal (84% ee heios on —— 
3a) cont na ah Sy hi yy showed . yield point of 10.4 tons/in.2 when sand 5 

’ 3.2 tons/in. en centrifugally cast; the maximum stresses were 13.2 

od 0.199 8h aig gation, was 17% in each case. An Al bronze of 89.4% Cu, THE PYROMETER 

ns si, U, e, -19% Al showed a maximum stress of 35.2, a yield 
. point of 8.8 tons/in.2, elongation of 28% and an Izod impact of 25 ft.lb. INSTRUMENT CO. 
*) higher’ — in this manner show smaller variations in properties, and due to 

values and greater accuracy as to shape, weight can be saved. Ha (3a) 150 Lafayette St..New York,N.Y. Grant Bidg., Pittsburgh, Pa. 
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Modern Electrolytic Refining. Metal Industry, London, Vol. 43, July 21, 


1933, pages 51-52. General remarks on the current efficiency of the cathode 
ip electrolysis and electrolytic separation of metals from dissolved and molten salts; 
modern practice has shown that the better the electrodes are protected from the 
electrolyte the higher the cathodic current efficiency. Chief losses are found to arise 
from the volatility of the metal itself at high temperatures, from diffusion of the 
anode product to the cathode, and the reaction of the metal with atmospheric 0 in 
the furnace. These conditions are discussed briefly for Pb, Zn, Mg and Al. Ha (3a) 


Casting of Corrix Metal (Das Giessen von Corrix-Metal) Zeitschrift fiir die 
gesamte Giessereipraxis, Vol. 55, Feb. 4, 1934, pages 55-56. Corrix 
metal, a recently developed German corrosion resistant alloy, containing 88.25% 
Cu, 8.7% Al, 3.05% Fe as made by a special method is distinguished by the 
ease with which it can be successfully cast into intricate shapes. Tensile strength: 
61.6 kg./mm.2; elongation, 20-30%, reduction of area 32%, Brinell hardness, 
194. Melting point about 1080° C. Melting, casting and subsequent treatment is 
considered. Field of application is outlined. Corrosion resistance of Corrix metal 
reaches almost that of austenitic Cr-Ni steel. GN (3a) 


Molding and Casting of a Pump Body of Bronze (Formen und Giessen eines 
Pumpenkérpers aus Bronze) Zeitschrift fiir die gesamte Giessereipraxis, 
Vol. 55, Jan. 21, 1934, pages 35-36. Detailed discussion of molding and 
melting procedure for a bronze containing 79.2% Cu, 10.2% Sn, 9.5% Pb, 1.1% 


P. Pump body was molded and cast in vertical position which is best method to 
obtain sound casting. GN (3a) 


The Role of Investment Setting Expansion in Gold Compensation Casting Techniques. 
E. W. Sxinner. Dental Cosmos, Vol. 75, Oct. 1933, pages 1009-1018. 
The expansion of investments (plaster of Paris and silica) during setting as a 
means of compensating for the shrinkage of gold castings was studied. The expan- 
sion was attributed to increase in temperature due to exothermic chemical reactions 
and to the setting. These changes increase with increase in amount of plaster and 
are influenced by the amount of water used and time of mixing. Excessive heat 
softened and distorted the wax pattern. S. concludes that it is safer to avoid, 
insofar as possible, changes in the wax pattern due to setting expansion and to 
compensate for the gold shrinkage by thermally expanding the mold for casting. 

OEH (3a) 

Deoxidizers for Brass Alloys. Cuartes Vicxers. Foundry, Vol. 61, Jan. 
1933, pages 51, 54; Feb. 1933, pages 26-27; Cuivre et Laiton, Vol. 6, Oct. 
15, 1933, pages 475-478. Mg as deoxidizer reduces the fluidity of brass alloys 
and therefore is not used as extensively as P. Mg and P may be used together 
without detriment to metal. Describes the preparation of the alloy. When Al or 
Si are used in yellow brass castings of high Zn content, it is generally known 
that casting made in this manner will not withstand pressures, even moderate 
pressures expected of plumbing fixtures. P is a better deoxidizer for this type of 
metal. Gives test data. Ha + VSP (3a) 


Aluminum Castings Without Impurities (Aluminiumguss ohne Verunreinigung) 
Aluminium, Vol. 15, Aug. 31, 1933, pages 5-6. A new method of obtaining 
Al or Al-Fe castings with minimum contamination by impurities consists in pouring 
the molten metal in an atmosphere containing C and Cl either in free state or 
as compounds; Cl can be in the form of an organic Cl-containing compound in 
solid, liquid or gaseous form. The best is a combination of Cl and COe; due to their 
high specific gravity these chlorated hydro-carbons fill the mold easier and last 
longer. Methods of application are described. Ha (3a) 


New Casting Machine for Anode Plates and Bars of Copper (Eine neue Giess- 
maschine zum Herstellen von Kupfer- Anodeplatten und Kupfer- Barren) Zeitschrift 
fiir die gesamte Giessereipraxis, Vol. 54, Sept. 3, 1933, pages 367-368. 
Description of new casting machines for above mentioned purpose manufactured by 
the Demag Co., Duisburg, Germany. The casting machine for anode plates has a 
rated capacity of 20 tons/hr. GN (3a) 

Casting Small Hand Wheels of Aluminum in Iron Molds. (Kleine Aluminium- 
Handrader in Kokille Giessen) Zeitschrift fiir die gesamte Giessereipraxis, 
Vol. 54, Sept. 3, 1933, pages 368-369. Discussion of casting and molding 
practice which insures round castings. Importance of casting temperature, mold 
temperature, high purity raw materials and gas removal are stressed. GN (3a) 

Separation Melting of Gold, Silver and Copper Scrap (Das Abtreibschmelzen von 
Gold-, Silver- und Kupferabfallen) E. Raun. Mitteilungen des Forschungs- 
instituts and Probieramts fiir Edelmetalle, Vol. 7, Apr. 1933, pages 4-8. 
Separation melting is essentially a process in which metal scrap, particularly in rare 
metals, is melted with the addition of certain fluxes which contain niter as an effec- 
tive reagent. The action of the latter is to cause the base metals in the melt, 
especially those easily oxidized, to be slagged. This method is particularly useful 
with low-carat gold scrap or filings. The specific procedures for Au, Ag and Cu 
are described in detail. Ha (3a) 

Considerations and Suggestions on the Use of Brass Scrap in the Foundry (Con- 
sidération et Conseils sur l’Emplol en Fonderie des Déchets de Laiton) Cuivre et 
Laiton, Vol. 7, Mar. 30, 1934, pages 127-129. Competition makes neces- 
sary the use of scrap in brass foundries in ever increasing degree. Selection and 
treatment of scrap are, therefore. of great importance to obtain a satisfactory 
sound product. Sheet brass contains usually from 62-70% Cu and 38-30% Zn, 
sometimes Pb up to 2%. Fe and moisture in the scrap should not exceed 4%, 
Fe alone not more than 1%. Al, Mn and Pb are not permissible for good brass 
castings. The amount of scrap to be used depends on kind of scrap: light scrap, 
as sheets and chips 30%, heavy pieces, 40%, and scrap which has already been 
melted to ingots of known composition, 50-60%. Literature on this subject is 
reviewed. Ha (3a) 

Uncle Sam’s Gold Warehouse. Metal Industry, N. Y., Vol. 31, June 1933, 
pages 210-211. A description of the new assay office in New York City is 
given. PRK (3a) 

Melting Procedure of Silver-Cadmium Alloys (Zur Schmelzbehandlung von Silber- 
Kadmium Leglerungen) Die Metallbdrse, Vol. 24, Feb. 3, 1934, page 147. 
Cd is added (5-25%) to Ag used for Ag castings. The volatilization losses can 
be cut down to 0.15% Cd if Cd is melted in a large graphite crucible, covered 
with charcoal and Ag heated slightly above its m.p., and quickly poured over the 
molten Cd. The Cd-Ag alloys must be cast at a temperature slightly above the 
m.p. The casting becomes porous if the pouring temperature is only 20°C. too 
high. Protection against the poisonous Cd vapors must be provided for. EF (3a) 

Slag Mixtures for Working up of White Metal Scrap (Schlackenmischungen fiir 
die Verhiittung von Weissmestallabfallen) Die Metalibérse, Vol. 24, Jan. 27, 
1934, page 116. A mixture of 200 pts. crushed C, 100 Fe scale, 75 sand, 50 
fluorspar, 50 lime and 15 calcined soda are suggested. The slags of the ore re- 
ducing industry are out of question. The slag forming ingredients should be as 
low as possible to cut down metal losses. A maximum content of 25% soda 
is admitted. The slag mixture should amount to 5% of the total charge and 
thorough mixing is urged. EF (3a) 

Die Casting Alloys Are Refined; Machines Made More Productive. Steel, Vol. 
94, Jan. 1, 1934, pages 131-133. Reviews progress in the die-casting 
industry during 1933. Outstanding was higher purity of Zn-base alloys; casting of 
more intricate shapes and thinner sections; more extensive casting of Mg and 
brass: more rapid rate of production; a new type of pressure casting machine; and an 
improved die steel for Al casting. MS (3a) 
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The Alfred David Lenz System of Lost Wax Casting. Compiled by H. F. Lenz 
and others. National Sculpture Society, New York, 1933. Cloth, 7x10 inches, 37 
pages. Price $1.50. Lenz was an artist who not only designed but personally 
cast many statuettes of great artistic merit. To produce the fine detail in these 
difficult castings, he developed a special technique, much of which died with him, 
His executors have tried to piece together from his netes and the few molds exist- 
ing at his death, some explanation of his methods. The result is interesting but 
rather disjointed. 

His recipe for modeling wax, the investment of the model with dental plaster 
and silica, the gating, and venting, the removal of the wax by steaming and then 
washing out with hot mercury, the backing of the investment with asbestos cement 
and its baking are described. 

An ingenious scheme was worked out for coring the casting instead of casting it 
solid. Cotton on a wire support, connected to a brass pipe vent also serving as 
anchorage for the core, with a thin layer of investment over the cotton was placed 
inside the wax model (a slush-casting made from a plaster cast of the solid model) 
conforming roughly to the cavities but not filling them. 

Then more investment was poured in to fill the cavity, thus providing a core with 
a compressible center. 

The warm invested mold after drying was set in fine gravel or coke particles con- 
tained in a ‘‘flexible flask,’’ with an asbestos lined rubber wall and bottom. The 
mouth of the mold is luted into a tapered opening in the top of the mold, A 
suction pipe connected to a 20” vacuum extends into the gravel or coke filling. 

At the moment the molten metal is dumped into the mold, the flask is evacuated 
through the pipe by stepping on a valve, causing the rubber walls to contract and 
force the fine gravel or coke filling into close contact with the outside of the mold, 
to compress the mold and prevent it from cracking as the metal freezes and the 
casting contracts within the mold. This, combined with the compressible core, is 
thought to be one of the secrets of the quality of Lenz’s castings. 

An alloy of 93% Cu, 7% Al was a favorite of his, another contained 85% Cu, 
10% Al and 5% Sn. Rather vague comments are included on production of patina 
on such alloys. Some discussion is added, but no real details given on the casting 
of an object with different parts of different alloys, first making one part of the 
highest melting alloy, providing lugs or flanges for anchorage, inserting this in the 
mold and casting the lower melting alloy upon it. 

Lenz also made castings with actual flowers and leaves as patterns, probably by 
freezing before investing with dental plaster and magnesia, and then burning out the 
vegetable matter and blowing out the ash. Full details are lacking, but success was 
doubtless dependent on the use of the flexible flask. 

While Lenz combined the artist and the foundryman in one, it would appear that 
with this book as guide, a foundryman could have a lot of fun trying to cast from 
models made by some artist friend, if the artist would stand for the loss of the 
models while the foundryman was experimenting. The foundryman would probably 
learn a lot that would be useful in larger scale work. H. W. Gillett (3a)-B- 

Electrical Equipment on the Mount Lyell Mining Field, Tasmania. Vsomas 
ArtHuR C, Preston, Journal Institution of Engineers of Australia, Vol. 
6, Jan. 1934, pages 23-31. Paper also includes detailed description of elee- 
trolytic Cu refinery and presents plant data WH (8a) 

The Metallurgy of Mercury (Sulla metallurgia del mercuric) P. Pri 


CIPATO., 
La Metallurgia Italiana, Vol. 26, Jan. 1934, pages 13-18. Italian prae- 
tice is compared with up to date practice. The most economical method of refining, 
where ore enrichment methods are impractical, is as follows: 1) grinding and par- 
tial drying of the ore; 2) roasting in a continuous furnace; 3) precipitation of 


the dust in a ‘‘hot-treater’’; 4) condensation in Cr-steel condensers; 5) condens- 
ing chamber, also made of Cr-steel; 6) a Cottrell ‘‘cold-treater’’; 7) Cr-steel aspira- 
tors. AWC (3a) 

Advance in Die Casting Technique (Fortschritte in der Spritzgusstechnik) Ernst 
PraAETORIUS. Forschungen & Fortschritte, Vol. 10, Apr. 1, 1934, pages 134- 
135. The following advances during the last years are discussed (1) increase 
of the number of metals utilized in die casting, (2) structural improvements of die 
casting machines with the aim of raising output and improving quality, (3) manu- 
facture of heavier and thick-walled castings. The early failures with Zn alloys are 
partly ascribed to the poor quality of the Zn brand employed. Al bearing Zn 
alloys are cheap and strong. Sn bearing Zn alloys show remarkable chemical resistance 
and favorable tolerance values. About 50% of die castings are Zn alloys. In spite of 
its high melting point, Al alloys containing Cu, Si, Ni, Mg, Mn, etc., are success- 
fully die cast and utilized in aviation, automobile and machinery industry. Hot press 
casting of brass recently attained great commercial significance. Working speed and 
pressures have been consistently stepped up. Higher pressures yield denser and stronger 
castings. 10-20 castings/min. are possible at present. Al castings of 8 kg., 1 m. 
length and 2.5 mm. wall thickness have been successfully cast. 30% savings and 
more are possible if a large tonnage is available. Simple molds cost 200-3000 
R.M., complicated onés up to 20,000-30,000 R.M. Wear of molds can be avoired 
entirely. EF (3a) 

Melting Stereotype Metal by Immersion Gas Heaters. S. E. Puiiures. Printing 
Equipment Engineer, Vol. 46, Sept. 1933, pages 13-14. Technical details 
and discussion of economy of equipment that enables control and automatic main- 


tenance of the temperature of the molten metal. Kz (3a) 
Artists and Engineers Cooperate in Production of Die Cast Hardware. J. B. 
Neatey. Jron Age, Vol. 131, May 11, 1933, pages 740-742. Describes 


the making of Zn alloy die cast automobile hardware at plant of the Devereaux 
Corpn., Detroit. Artists design the sets to harmonize with new car models, in 
consultation with die designers. The average compositions of the alloys used in 
addition to Zn are: 


Al Cu Mn 
Zamak—2 4.10 2.70 0.03 
Zamak—3 eee 9 0.04 
Zamak—5 4.10 1.00 0.03 
Zamak—6 4.10 1.25 


Zn alloys are cast at temperatures ranging from 750°F. to 850°F. Melting is 
done in a Ni cast Fe pot which sets in gas-fired furnace of refractory material, 
steel incased, and metal is run into gooseneck, from which it is forced into 
dies. Wide range of metal finishes may be had. One of the difficult castings made 
is the carburetor body used on Ford V-eight. VSP (3a) 


Production of Aluminum Inget Metal from Equal to New Metal (Die 
Erzeugung von neuwertigem Aluminiumbleckmetal aus Abfallen) H. Reswincee, 
Die Giesserei, Vol. 21, Mar. 16, 1934, pages 115-119. Utilization of 
scrap to economize in new metal, especially in foundries, is discussed By 
schedule is developed to show how scrap from different sources should be collect 4 
stored, sorted and treated to obtain a material from the melting furnace a 
fully equivalent to virgin metal. Ha ( 


Notes on the Design of Die-Castings. F. A. W. Livermore. Metal Industry, 
London, Vol. 44. Mar. 30, 1934, pages 341-343. Advantages and A 
advantages of die-casting are discussed in general. While rapid production = 
good finish together with improved mechanical properties and uniformity of products 
are outstanding advantages it is economical only for large production, ened 
than 500 pieces. The method is not suitable for large castings. An import ~ 
factor is the cleanliness of the process, absence of dirt and dust. For ane 
with low melting points, as Pb, Sn, a die made from a good grade tool ee 
will last indefinitely, as many as 30,000 castings can be produced before the “ 
cracks; for Al and its alloys specially heat-treated alloy steels are used, ye 
develop after from 5,000 to 20,000 castings. Cr-V steels are preferably 
The die surfaces are lubricated now and then with mixture of lard-oil, bearer} 
and graphite; this facilitates removal of castings and protects die faces. Ha 
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Metallurgical Treatment of Brass Scrap Containing iron (Zur metallurgischen 
Behandlung eisenhaltiger Messingabfalle) Werner Fréuticu. Die Metallbérse, 


Vol. 23, Nov. 24, 1933, pages 1406-1407. Fe bearing brass scrap should 
be treated by the following methods: (1) elimination of larger Fe parts by me- —— 
chanical or magnetic methods, (2) careful melting down and taking off of the 
unmelted Fe scrap, (3) protection of the bath against C during the melting 
process, (4) elimination of Fe in solution and decomposition of Fe carbide by 
proper slag treatments. Metallic Fe is soiuble in Cu and brass but not Fe carbide. 
The latter appears in castings close to the skin and impairs machineability. These 
hard enclosures are not Fe-Zn compounds as erroneously assumed heretofore. The 
absence of C during the melting process must be strictly insured. Glass or sand- 
soda layers as protection against oxidation and clay or magnesite crucibles should 
be employed. The flame must be oxidizing. Some foundry men add copper scale 
insted of deoxidizers. Fe carbide is eliminated by additions of Al or by oxidizing 
slags mainly based on sulfates of alkalines and earth alkalines (K2S04). Slags 
tend to scorify Fe are mixtures of sand and calcined soda (1:1). In order to 
oxidize Fe first, 20% Cu scale is included. The potassium cyanide and Hg chloride 
methods are also suitable but develop poisonous vapors. A mixture of 75% 
calcined soda, 18.5% KCN and 6.5% SiOo is stirred into the bath. The author 
dou the efficiency of utilizing strongly volatile Hg-chloride suggested by Ameri- 
can ‘oundry men. EF (3a) 
The Mechanism of Inverse Segregation. Owen W. Extis. Transactions & 
Buli-tin, American Foundrymen’s Association, Vol. 4, Dec. 1933, pages 
347-369. Defects apparently resulting from the presence of inclusions of 
ga or solid non-metallic elements or compounds encountered in bronze foundry 
all of the 89-11 type are discussed. Physical phenomenon instead of chemical 
phe: non is used to explain porosity and inter-crystalline cavities. With a com- —— 
paratively high rate of heat transfer across the mold-melt interface the temperature 
gradient within the melt and the surface of the mold increase. A system of capil- 
lari ‘xtending from the center to the skin of the casting and filled with tin- 
rich liquid is formed. It is suggested that the phenomenon of inverse segregation 
is manifested in those portions of the capillary system where the least surface 
energy is required for the formation of contraction cavities. The fact that the 
vapor pressure of the melt at the ends of the capillaries is always less than at 
the center of the system decreases the likelihood of the formation of contraction 
cavities in its more constricted portions. The result will be that the tin-rich 
liquid in the system will be concentrated in the peripheral cavities, while the 
central capillaries become filled with contraction cavities. See also Metals & 


Alloys, Vol. 5, Apr. 1934, page MA 125. CEJ (3a) 

Molding of Bronze (Le Moulage du Bronze) Detrourmicnies. Revue de 
Fonderie Moderne, Vol. 28, Feb. 25, 1934, pages 54-59. Characteristic 
properties and compositions of molding sands in general and those best suited for 
bronze molding, molding processes, avoidance of internal stresses by uniform cooling, 
and molding machines are discussed. Ha (3a) 

Copper Alloys (Les Alliages Cuivreux, Influence de Perte au Feu sur les Prix de 
Revient, Considération Générales sur le Fusion et la Moulage du Bronze a Vert) 
A. Brizon. Bulletin de I’ Association Technique de Fonderie, Vol. 8, 
Jan. 1934, pages 2-8. Gives formulas for the calculation of cost which include 
melting losses, serap castings, and other factors. Discussion of casting bronze in 


green sand-patterns, sand, melting, pouring, and cleaning. Three elementary —— 


principles in melting are: (1) always pour on ascending curve of temperature, (2) 
pour metal as cold as possible, (3) reach the pouring temperature as rapidly as 
possible. WHS (3a) 

Investigation of the Gas Content of Electrolytic Zinc (Untersuchungen fiber den 
Gasgehalt von Elektrolytzink) Werner Burmetster & Max ScuLorrer. 
Metallwirtschaft, Vol. 13, Feb. 16, 1934, pages 115-120. During the 
electrolysis of Zn in acid solution Zn and H are formed simultaneously at the 
cathode. The H content of Zn from solutions of 10-5 to .5N acidity decreases 
with inerease in current density. This is explained by the course of the current 
density-potential curves of Zn deposition and of H formation on Zn. Zn deposits 


with minimum H content are obtained from still electrolytes. Agitation increases _ 


the H absorption. With constant current density the H content increases as the 
acidity of the electrolyte is increased. The H content does not decrease after 
storing for several weeks at room temperature. When Zn is distilled in an atmos- 
phere of H at .01 mm. Hg pressure it absorbs considerable H, dvring condensation. 
Under higher pressure very little or no H is absorbed. 7 references. CEM (3a) 
Non-Ferrous Foundry ingot Shapes. Prerce Barker. Metal Industry, N. Y., 
Vol. 31, May 1933, pages 166-167; June 1933, pages 204-205; Sept. 1933, 
pages 302-303; Vol. 32, March 1934, pages 89-91. A description of condi- 
tions to which ingots must conform. They are: Sales attractiveness, shape, analysis 
and physical properties, freedom from surface defects, soundness, color, notches, 


uniformity, condition, size and weight, ease of pouring, ease of removal from 
mold, compactness, handling, stacking. 


Spinning Babbitt in Motor Bearings. H. J. Bravie. Transit Journal, Vol. 
78, Mar. 1934, page 91. A centrifugal babbitting machine developed in the 

of the Dallas Railway & Terminal Co. produces denser bearing metal, homogene- 
ous and free from pores and blowholes. 30% longer life is claimed over those 
produced from mandrels. The machine, which is illustrated, has two vertical plates, 
Welded on a base plate, which carry ball bearings in which are mounted a shaft with a 
pulley. A third vertical plate welded to the base carries a large ball bearing which 
Supports the flanged end of the bearing shell—the other end being held in a 
am neal on an extension of the driving shaft. For cooling, after pouring, 


m of compressed air is directed against the outside resulting in a smooth 
surfece of the metal. WHB (3a) 


(with atmospheric control) 
U. S. Patents 1,357,790 and 1,399,638 
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Separation of Copper from Complex Cu-Pb-Sn-Sb Alloys. 7evetnuie Metallui, 
Jan. 1933, pages 99-100. (In Russian) Laboratory experiments showed that 
Cu can be removed almost completely from complex Cu-Pb-Sb-Sn alloys by melting 
with large amounts of PbO. BND (3a) 


Improved Die Steels Key to Greater Economies in Die Casting. A. H. ALLEN. 
Steel, Vol. 94, Feb. 19, 1934, pages 23-25. Precision Casting Co., Inc., 
producers of Zn and Al die castings, has improved its die technique to the point 
where dies for Al castings will stand up successfully for 250,000 shots, all condi- 
tions being favorable. For Zn castings, low-Cr steel dies with 0.40% C are used. 
They are heated to 1600°-1625°F., quenched, and drawn at 1050°-1100°F., 
resulting in a Brinell hardness of 380-400. Typical die steel for Al castings is a 
Co-Cr-W steel with 0.45% C. It is heated to 1825°-1850°F., quenched or 
allowed to cool in air, and drawn at 1100°-1150°F., resulting in a Brinell hard- 
ness of 400-425. Certain dies are plated with a thickness of 0.004-0.005 in. Cr. 
One of the largest dies made weighs 9,000 lbs. and is used for casting 16-lb. Al 
crank cases. MS (3a) 


Die Castings. A. H. Aten. Steel, Vol. 93, Nov. 20, 1933, pages 23-25. 
Describes equipment and practice of the Doehler Die Casting Co., Toledo. 0. 
Company designs and builds its casting-machines. Latest design for casting Zn is 
an automatic-type, known as an angular, power-back, mechanical-stroke machine, 
which requires the operator only to remove the casting from the dies. Al casting- 
machines are of the air-back and power-back types with a gooseneck connection from 
the melting-pot to the dies. Temperature of molten metal in reservoirs is regulated 
by separate automatic temperature control instruments connected to each machine. 
Metals are melted before being supplied to the casting-machines, Al being melted 
in a rotating cylindrical, end-fired furnace, and Zn, in a stationary pot-type fur- 
nace. With Zn castings, about 200,000 shots can be obtained from a single die, 
while with Al castings, this number ranges up to 100,000. MS (3a) 


White-metal Lining Bearing Shells Centrifugally. L. Francis AyLanp, Ma- 
chinery, London, Vol. 43, Dec. 7, 1933, page 279. Deals with the opera- 


tion of white metal lining bearing shells in complete halves (without shims) and 
the fixture involved. Kz (3a) 


Running Quality of Molten Metals. Its Application to Study of tron-Carbon 
Alloys. A. I. Krynitsxy. Metals & Alloys, Vol. 4, Nov. 1933, page 176. 
An extended abstract of an article by M. Rene Berger. Association Technique 
de Fonderie de Belgique, No. 17, Aug. 1932. Technique of measuring 
the running quality of molten metal by the length run in a spiral mold made from 
specially designed pattern is described and data shows results en Fe-C alloys for 
various C content 2.00%-4.50% and 50° to 300°C. superheat above the liquidus. 
Effect of size of core filters on length of spiral is discussed. WLC (3a) 


The Electrolysis of Metals, Studied with a Scraped Electrode. J. Korxsrra. 
Collection of Czechoslovak Chemical Communications, Vol. 6, Jan.-Feb. 
1934, pages 17-36. (In English) The results of Heyrovsky, obtained with 
reductions on dropping mercury, made it seem advantageous to make use of the 
principle of a continuously renewed surface also on non-liquid electrodes. For this 
purpose a mechanically scraped electrode was prepared which is described in detail 
and the electrolyses of Ag, Hg, Cu, Pb, Fn and Ni have been studied together 
with microscopical observations. Preliminary experiments in 1N AgNOs unscraped 
electrodes, showed that the current voltage curve shows a distinct irregularity 
on the cathodic end. The oceurrence of such irregularities in the deposition of 
silver from AgNOg solutions has been found that were not due to impurities. 
Using a scraped electrode the current voltage curve is a straight line. Velocity of 
scraping influences but little the shape of the curves. Changes in the pressure of 
the scraper also have only negligible influence. Using a non-seraped electrode the 
curves show a horizontal part. The length of this part of the curve is smaller 
in an atmosphere of Ho than in Ne or CO» atmospheres: the last-named gases, 
therefore, cause deactivation. In electrolysis of Hg, a solution of HgNOz + HNO; 
was electrolyzed between mercury drops of known size. The polarogram again was 
almost straight line. In electrolysis of Cu, this metal is shown to be very de- 
pendent upon previous polarization. It was found that the change in equilibrium 
potential by cathodic polarization represents a lowering effect, because the original 
condition is not immediately reproduced by filing off the electrode surface. Al- 
though Cu behaved like Ag, here no reproducible polarograms could be obtained. 
Seraping has hardly any influence upon lead; the curves for normal electrolysis 
are already almost straight. However, without scraping they show little irregulatities 
which vanish upon scraping. In electrolysis of Zn the influence of scraping is 
very large. The electrolysis of Ni with a scraped electrode is fundamentally different 
from the electrolyses mentioned so far. The polarization at a current-density of 1 
MA/cm2 is diminished by about 150 M.V. by scraping, but the curve obtained does 
not become straight. Microscopic observation of the metallic deposits revealed for 
Ag a number of lines on the surface which indicates that the newly formed metal 
spreads out in thin layers over the crystals already formed. With Cu the lines 
can also be seen (500 magnifications) but very indistinctly; they move extremely 
slowly. (0.0001 cm. in 5 minutes). With Pb the lines are very pronounced, these 
lines are at first regularly flowing behind each other but after a short interruption 
of the electrolysis grow quite irregularly in the first moment. By a sudden increase 
of the electrolytic potential very fine needles of lead could be produced, which grew 
exceedingly fast in the direction of the axes of the main crystal. With Sn the lines 
are also quite plain but the tin crystals dissolve partially again after interruption 
of the current. With Tl the spontaneous dissolution was still more pronounced. 
With Fe, Ni and Co finally no lines could be observed. GTM (3a) 
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Ferrous (3b) 
Cc. H. HERTY, SECTION EDITOR 


Vacuum Induction Crucible Furnace (Vakuum-Induktions-Tiegelofen) H,. Wey. 
TRUP. Zeitschrift Verein deutscher Ingenicure, Vol. 78, Jan. 13, 1934 
pages 58-59. Present drawbacks of vacuum furnaces for the production of high- 
quality steels are reviewed and a recent construction described of a crucible for 10 
kg. steel in which the material is deoxidized to a very great extent already by ¢ 
alone, without the usual addition of Mn, Si, or Al so that inclusions of deoxida- 
tion products are eliminated. Also the content of gas in the melt is reduced on ae- 
count of its motion, only 5.3 em.3 per 100 g. melt by actual measurement. 

Ha (3b) 

Fluorspar. A. Wiison. Sands, Clays & Minerals, Vol. 1, July 1933, pages 
6-10. The fluorspar as used in the steel industry is said to perform the follow- 
ing functions: it lowers the melting poing of the slag, thus allowing lower furnace 
temperature and increased operating speed; it increases the fluidity of the slag, 
permitting the escape of gases from the metal and making the slag easier to handle: 
it aids in the removal of S and P by volatilization and by slagging either by 
direct action or by enabling a more highly basic slag to be produced. As fluorspar 
is seldom found in pure state it must be concentrated and the positively harmful 
constituents galena, blende and barytes carefully removed. American standards 
prescribe at least 85% CaFo with a maximum of 5% Si0e. German products avyer- 
age 90% CaF. with the silica removed. Statistics on deposits, world production 
and prices, and consumption in different industries are given. Ha (3b) 

Properties of Gray Cast Iron as Affected by Casting Conditions. C. M. Sarcer, 
Jr. & E. J. Asn. Transactions & Bulletin, American Foundrymen’s 
Association, Vol. 5, Feb. 1934, pages 449-468. A preliminary report. of 
an investigation to determine the effect of maximum heating temperatures on the 
physical properties of different types of cast iron is given in this paper. A typical 
stove-plate iron, a mixture of this plate iron with 20% of commercial open-hearth 
ingot iron and a high-C, low-Si, low-P pig iron were used. Duplicate cylindrical 
transverse test bars 23” in length and 2.2”, 1.2”, 1.5”, and 0.75” in diam. 
were cast from each heat in one ‘‘bottom poured’’ dry sand mold. The irons were 
melted in a high frequency induction furnace. Maximum heating temperatures used 
were 1400°, 1500°, 1600°, and 1700° C. Samples for determination of shrinkage 
were taken and spirals for determining the running qualities of the metal were 
poured. Transverse breaking load, deflection, modulus of rupture and elasticity, 
hardness, density and microstructure were studied. The transverse breaking strength 
for each iron changed with maximum temperature to which the iron had been 
heated. In general, the density of the solid metal and linear contraction increased 


with heating temperature of the metal. The running quality of the irons investi- 
gated was apparently not affected by the maximum heating temperature. \Miero- 
structure of 1.2” bars indicated that irons of highest strength had relatively small 
graphite flakes and pearlitic-sorbitic matrix. CE) (3b) 


Steel Making in the Basic Converter, Thomas Slag (Fabrication de l’acicr au 
convertisseur basique, scorie Thomas) Marcet LArrarcur. Ch. Beranger, Paris, 
1933. Paper, 5%x9 inches, 158 pages. Price 35 Fr. Current French vctice 
with the basic converter on high P iron is described and the rate of oxida:ion of 
the elements shown in curves. Starting with iron of 3.5% C, 1.80% P, 15% 
Mn, 0.40% Si, 0.06% S, it is blown to 0.04% C, 0.05% P, 0.25 Mn, 
0.0% Si, 0.03% S and picks up about 0.015% N. Ferromanganese is a\ied to 
bring it to 0.45% Mn, 0.06% C. 


It is stated that instead of Mn, deoxidation can be effected by Al, N Ti. 
Ti corrects the aging effect due to nitrogen. Laffargue says, ‘‘Twice as muci Al as 
Mn is required to arrive at the same degree of deoxidation. Under these cor ons, 
the steel contains 0.60% metallic Al and many alumina inclusions. It cannot be 
rolled.’’ 


In making the higher carbon grades of steel, the Mn should be increased along 
with the C to avoid cracking in rolling. For medium carbons, spiegel is ther:fore a 
suitable recarburizer, but must be added molten. 

Kinks in the blowing of the charge are described. Ingot molds, rimming, killing 
and rolling the steel are briefly discussed. Lime for slagging, the lining of con- 
verters and ladles, and the production of slag suitable for fertilizer are also briefly 
dealt with. There is an index. The paper is poor. 

As a concise description of a type of steel making practice not used in this 
country, the pamphlet is of interest. H. W. Gillett (3b)-B- 


A Manual of Foundry Practice. J. Lainc & R. T. Rotre. Chapman & Hall, 
London, 1934. Cloth, 5%x8% inches, 276 pages. Price 15s. Elementary text 
book on molding (sand and loam), core making, gating, the metallurgy of cast iron, 
cupola melting, with very brief mention of the effects of Ni and Cr, and still briefer 
discussion of pearlitic jrons. Fourteen pages are devoted to a sketchy account of 
non-ferrous founding. A few generalities on sand testing and the testing of cast iron 
are included. 

The book is a concise introduction to cast iron foundry practice but does not dip 
very deeply into metallurgy. H. W. Gillett (3b)-B- 


Cupola Furnaces and Recent Constructions (11 Cubilotte nella Stampa technica 
e nelle recenti Costruzioni) M. Baricozz1. L’Industria Meccanica, Vol. 16, 
Jan. 1934, pages 28-36. The performance of a cupola furnace, the melting 
process, its efficiency as dependent on blast velocity and temperature, arrange- 
ment of tuyeres, preheated air and constructive details are reviewed. The various 
theories of efficient ore reduction, melting times and amount of coke needed are 
discussed. Ha (3b) 


Making the Mold of a Bowl-Shaped Stand According to 2 Different Methods (Die 
Herstellung der Form zu einem schalenférmigen Untersatz in zweierlel Ausfiihrungen) 
Arno, Zeitschrift fiir die gesamte Giessereipraxis, Vol. 55, Feb. 18, 
1934, pages 81-83. Discusses 2 different molding procedures in making part 
in question. Part is made by sweep molding. According to one method loam core 
is required, in second cheaper method core can be dispensed with. GN (3b) 


Comparisons of Different Pig !ron—Ore Practices (Vergleichende Gegeniiberstellung 
verschiedener Roheisen-Erz-Verfahren) W. Arserts. Stahl und Eisen, Vol. 53, 
Nov. 16, 1933, pages 1173-1184. Casts are given for open-hearth operation 
with different combinations of pig iron, ore, and serap; 100-300-ton tilting fur- 
naces are considered most adaptable in this respect. SE (3b) 


irons and Armatures in Sand Melids (Crochets et Armatures) M. Dozo. La 
Fonderie Belge, Vol. 3, Aug. 1933, pages 114-118. When a part of 
rammed sand projects out of a flask which has to be lifted for stripping the pat- 
tern, it is of common practice to Lold projecting part by means of hooks. Par- 
ticulars are given concerning these hooks and their uses: Hooks are preferably of 
round section which allows better escape of gases in sand between casting and 
hooks. Cast Fe hooks are sometimes used, their disadvantages are: (1) their manu- 
facture is more expensive than that of steel ones which are obtained through 
bending the two ends of a piece of rolled wire. (2) Molten cast Fe is not cheaper 
than rolled steel. (3) More cast Fe hooks are needed for a given work because 
they break easily during ramming and shaking out. (4) Cast Fe hooks are heavier 
than steel ones because they require larger section for same strength. (5) When 
not correctly poured, cast Fe hooks may have fins which are very dangerous for 
workers. (6) They have a square section. Advantages of cast Fe hooks are: (1) 
they can be easily broken at desired lengths. (2) Having a greater section than steel 
ones they are more rigid. In a mold, hooks must be set vertically and p 
against bars of flasks, number of hooks must be not excessive in order not to 
increase unduly weight of mold and disturb free escape of gases during fase) 
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Studies on Solidification and Contraction and Their Relation to the Formation 
of Hot Tears in Steel Castings. Cuartes W. Briccs & Roy A, GEZELIUS. 
Transactions & Bulletin, American Foundrymen’s Association, Vol. 5, 
Feb. 1934, pages 385-448; Foundry Trade Journal, Vol. 49, Sept. 21, 1933, 
pages 157-160; Sept. 28, 1933, pages 173-174; Oct. 5, 1933, pages 193-195. 
Solidification of castings, involving the principle of equal cooling is undesirable. 
The more natural method of directional solidification can be successful only 
when the principles stressing the importance of feeding smaller sections through 
heavier ones and by studying mass effect by the use of inscribed circles are 
adopted. Moid resistance is responsible in the major part for the existence of 
hot-tear cracks in steel castings. Pipes or cracks producing centers of stress con- 
centration are factors in the formation of hot-tears. Physical properties such as 


strength at solidification temperatures and fluidity are also factors. Internal hot- 
tears develop during the solidification of the casting and are caused by a lack of 
controlled directional solidification. External hot-tears develop after solidification 
is complete and is due to mold resistance. Hot-tears may be limited by any of 
several methods. OWE-+ CEJ (3b) 


Gray iron Production in the Direct Arc Acid-lined Electric Furnace. Crype L. 
Frear. Transactions & Bulletin, American Foundrymen’s Association, 
Vol. 4, Dee. 1933, pages 289-313; Journal du Four Electrique, Vol. 43, 


Jan. 1933, page 23. A method of melting gray cast iron in the direct-arc 
acid-lined electrie furnace is described. Points to be stressed in the furnace oper- 
ation are (1) Correct building up and ramming of the hearth and repairing of the 
same (2) Elimination of silica from the slag in the surface of the bath (3) 
Melting in such a manner as to have the C content of the molten bath very close 
to the desired value (4) Control of graphite nuclei in the molten bath to produce 
the strength, machinability and other properties desired. JDG + CEJ (3b) 

Piston Ring Production. J. S. Irvinc. Automobile Engineer, Vol. 23, Sept. 
1933, pages 335-336; Oct. 1933, pages 385-387. Centrifugal castings are 
suitable for piston rings due to the extreme closeness and fineness of the grain. 
Mater requirements of automobile piston rings are covered by the British Stand- 
ards Institute specification 5004, and the Air Board specification 4K6. Chemical 
requi nts are the same in both specifications. Total C 3.50% maximum, com- 
bined C 0.45% to 0.80%, Si 1.80% to 2.50%, Mn 0.40% to 1.20%, §S 
0.12 iximum, and P 1.00% maximum. The part published in Oct. deals with 
temp Several references are given in the footnotes. Oil quenching from 830° 
C. gi . great increase in hardness but the tensile strength is reduced to about 
70% ts original value. Maximum strength value is obtained by tempering be- 
twee! 0°C. and 350°C. Brinell hardness is reduced somewhat by tempering but 
still tins over 500 Brinell. Photomicrographs show structure of both hardened 
and rdened piston ring cast iron. Results obtained in service indicate that 
hard and tempered piston rings greatly reduce cylinder wear especially if used 
with iened and tempered liners. RHP (3b) 

Cupola Furnaces and Casting (Les Cubilots et la Coulée) Irtam. Revue de 
Fo? Moderne, Vol. 28, Jan. 19, 1934, pages 1-5. Previous results 
of ‘e of size of tuyeres on the melting process (see Fonderie Moderne, 
Nov 1933) are discussed; after more recent tests it has been confirmed that 
may temperatures can be obtained in a cupola furnace equipped with prop- 
erly nged small tuyeres without having to resort to recuperating systems as 
befor Ha (3b) 


Dependence of Equilibrium FeO -+- Ni => NiO + Fe in the Melt of SiO» III. 
Report on Equilibria between Metals, Sulphides and Silicates in Molten State (Die 
Abharvigkeit des Gleichgewichts FeO + Ni => NiO + Fe im Schmelizfluss von 
sid isatz. UL. Mitteilung iiber Gleichgewichte zwischen Metallen, Sulfiden und 
Silikaten im Schmelzfluss) W. Janper & Hans Senr. Zeitschrift fiir anor- 


gar und allgemeine Chemie, Vol. 217, Feb. 23, 1934, pages 48-52. 

Thi iminary report deals with the silicates which SiO. can form with FeO 
and in molten state. The change of equilibrium with increasing Si0g con- 
tact ws a decrease of the equilibrium constant up to 12% SiOe, beyond this 
valu remains constant. The change of the equilibrium constant with tempera- 
ture fairly great and is given by log Ka — —6300/T + 1.29. Ha (3b) 


Influence of Phosphorus on Castability of ltron-Carbon Alloys (Influence du 
Phosphore sur la Coulabilité des Alliages Fer-Carbone) R. Bercer. La Fonderie 


Bel Vol. 2, Jan. 1933, pages 14-21. Present studies intend to determine 
in w h sense phosphorus modifies curves showing variation of castability in rela- 
tion to C contents, tests being made at a constant temperature. Tests have only 


dealt with cast-Fe with C contents ranging from 2.5 to 4.5%. Conclusions of 
present studies can be summarized as follows: (1) Influence of P when C is kept 
constant: At constant temperature, castability increases with increasing P con- 
tents and then decreases. The lower the C content the higher the P content at 
which maximum castability is obtained. With increasing P contents, castability 
increases first slightly and then rapidly. The lower the C content the higher the 
P content at which elbow of the curve is noted. It is concluded that castability 
increases up to P content at which eutectic corresponding to considered C content 
is formed. (2) Influence of C when P is kept constant: Within hypo-eutectic 
range, castability increases with increasing C content. Castability maximum moves 
towards low C contents when P increases. The higher the P content, the slower 
this castability change which disappears completely for P content as high as 3%. 
Within hyper-eutectic range, castability decreases with decreasing P content. For 
C contents higher than 4%, castability change is low. (3) A study of castability 
curve built over the ternary Fe-C-P diagram shows that displacement of castability 
maxima with P variation is not in accordance with Spencer’s Theory which imputes 
castability increase to lowering of liquidus temperature. FR (3b) 

Is a High Share of Scrap in Charge Economic? (ist hoher Bruchzusatz wirt- 
schaftlich?) R. Srorz. Zeitschrift fiir die gesamte Giessereipraxis, Vol. 55, 
Feb. 4, 1934, pages 51-52. C. Rein. Zeitschrift fiir die gesamte Giesserei- 
praxis, Vol. 55, Feb. 18, 1934, pages 70-72. Controversies between Stotz 
and Rein on Rein’s former paper in Zeitschrift fiir die gesamte Giesserei- 
Praxis, Vol. 54, Oct. 1, 1933, pages 401-402. Data presented by Stotz are to 
prove that high share of scrap in charge is economic. Rein’s assumption that 
Oxidation loss increases with increasing share of scrap is refuted on base of assump- 
tion that this figure fluctuates considerably and cannot be determined accurately. 
In his reply Rein doubts accuracy of data given by Stotz and points out that Stotz 
misinterpreted Rein’s former statement on poor economy of cupola melting in using 
high share of scrap in charge. GN (3b) 
a the Role of Lime in the Desulphurization of tron and Steel (Ueber die 
gtd Kalkes bei der Entschwefelung von Elsen und Stahl) I. Trrronow & 
937 7 ale Archiv fiir das Eisenhiittenwesen, Vol. 7, Dec. 1933, pages 
ripe The reactions between 2 CaO + FeS, 3 CaO + FeS, and CaS + 

, were studied over blast furnace and open hearth temperature ranges. At tem- 
oP above about 1000° C., the quantity of CaO present is the determining 
eg in desulphurization, i. e., the amount of CaS formed in place of FeS. Thus 
as on of CaS : 2 FeO the S goes completely to FeS, whereas in a mixture 
Cas. vs : FeS, the S goes to CaS. The presence of FeO opposes the formation of 
a5 because it reduces the proportion of CaO by combining with it to form 


CaO - FeO. Deoxidizers like Al, Mn, Mg, Si 
. ,» Mn, Mg, Si, and C aid desulphurization by re- 
ducing the amount of FeO. , 7 SE (3b) 


Hen anfacture of Machine Stands by Coreless Molding on Shaker Machines (Die 

fon we von Maschinengestellen durch kernloses Formen auf Riittelmaschinen) 

oy Ss SOuER. Die Giesserei, Vol. 21, Feb. 2, 1934, pages 49-51. 

tated re illustrates a method of molding a complicated pattern without core by 

splites ormed by hand thus saving costs against molding it as a whole with cores. 
ng it into several parts which are connected by dowelpins and can be sepa- 


Ha (3b) 
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Casting of Piano Frames (Das Giessen von Klavierrahmen) W. Muetrep. 
Parerscu. Die Giesserei, Vol. 21, Mar. 2, 1934, pages 96-97. Cast iren 
for a good piano frame has approximately the composition: 3.3% C, 0.5-0.65% 
Mn, 2.5-2.8% Si, 1.4-1.6% P and maximum 0.07% S; the furnace should pro- 
duce a rapidly melting and very hot Fe as this makes sure that all gases in the 
mold can escape through the liquid Fe. The particular requirements for molding ang 
for the iron pattern are described; the pattern must not have any sudden change 
in thickness; the frame should cool in the mold to 150° C. before it is taken 


out. Ha (3b) 

Content of Sulphur of Cast Iron as Function of Duration of Melting of the 
Cupola Furnace (Der Schwefelgehalt des Gusseisens in Abhangigkeit von der 
Schmelzdauer der Kupolofens) A. Neumitz. Die Giesserei, Vol. 21, Jan. 19, 
1934, page 31. The view that the first iron after tapping is richer in § than 
later melts was checked by some tests. It seems that at first the S content de- 
creases about 5%, but after 45 min. the original value is reached again and 
slowly reaches a maximum. At the end of the melting period a slight reduction 
seems again to occur. It is suggested to study these conditions more 
matically. 


Syste- 
Ha (3b) 

Calculation of Airblast for Cupola Furnaces from the Analysis of the Waste 
Gases (Die Berechnung der Windmenge bei Kupoléfen aus der Abgasanalyse) 
H. Junestuth & P. A. Herrer. Technische Mitteilungen Krupp, 
No. 4, Dec. 1933, pages 105-111. Formulas are derived which are required 
for the calculation and evaluation of data of the metallurgical processes in the 
cupola furnace. From these formulas nomograms are developed by which the numer- 
ical relations between COs and CO of the flue gas, and between analysis of the 
gas, coke charge, melting capacity and amount of airblast can be read directly, 
Two slide rules were made on the basis of the formulas for calculating airblast 
and COs content of the lime. Ha (3b) 


Desulphurizing tron with Beryllium (Uber die Entschwefelung von Eisen mit 
Beryllium) W. Kroii. Metallwirtschaft, Vol. 13, Jan. 12, 1934, pages 21-23. 
When Be is added to iron or steel containing high percentages of S it 
bines with all of the S. If the S content is high enough BeS separates as a 
layer on top of the metal, but not at the grain boundaries. Steel containing as 
high as .4% S when treated with sufficient Be can be rolled into sheet and js 
not red short. In high C steels an excess of Be over that required to combine with 
the S has a slight influence on its ability to be hardened. Be is also useful as 
a desulphurizer for Ni, which can be rolled without the addition of Mg. Be is 


com- 


a more powerful deoxidizer than Al and Mn. CEM (3b) 

Silicon and Manganese as Deoxidizers in Cast Iron. A. H. Drerxer. 1$ac- 
tions & Bulletin, American Foundrymen’s Association, Vol. 5, Feb. 1934, 
pages 469-480. A marked change in physical properties was secured b aking 
increasing additions of small amounts of Mn to a gray cast iron low in that ele- 
ment. Brinell hardness dropped on the first addition and then gradually reased 
on further additions. The first Mn addition changes the original pearlitic strue- 
ture to ferritic which with further additions gradually returns to the rlitie 
Structure. The principal deoxidizing elements in the cast iron are C, Mr 1 Si, 
A theory is suggested to account for the changes in the cast iron. ( (3b) 


Reactions between Pig Irons and Their Slags (Ueber die Reaktionen zwischen 
technischen Roheisensorten und thren Schlacken) W. DinKLeER. Mitt. 


ngen 
aus dem Kaiser-Wilhelm-Institut fiir Eisenforschung, Diisseldorf, Vo\. 15, 
No. 15, pages 187-195. In order to be able to get an insight into the fe- 
actions on the hearth of the blast-furnace samples were taken of the tapped 
slag and of the slag of the running material, melted again, and the reactions be- 
tween them studied with respect to duration and temperature of the react and 
basicity of the slags. 60 to 80% of the FeO content (ferrous oxide) of slag 
are reduced almost immediately, then reductions of Mn and Si commence ut go 


on much more slowly; both these reductions increase with length of time and tem- 
perature. This proves that, contrary to general opinion, Mn and Si can not be re- 
duced on the hearth as normal blast-furnace slags contain considerable amounts of 
FeO. If the slag is acid much Si0e2 and no MnO is reduced; the conditions are 
reversed for basic slag. The inversion point from acid to basic character was de- 
termined at a basicity degree of 54-56. A comparison of the equilibrium con- 
stants of these experimental melts with previous measurements of the equilibrium 
constants of the Mn reaction shows approximately the same figures for Thomas pig 
iron with low Si content, while for higher Si content of the Fe and low Fed 
content of the slag lower Kamm values were obtained. The individual tests are given 
in full. 5 references. Ha (3b) 


Molding and Casting of a Hydrant Set (Formen und Giessen einer Hydrantengar- 
nitur) A. Freitac. Zeitschrift fiir die gesamte Giessercipraxis, Vol. 55, 
Jan. 21, 1934, pages 27-30. Detailed discussion of molding and casting pro- 
cedure under following headings (1) flask for hydrant body, (2) pattern making 
of hydrant body, (3) core making of hydrant body, (4) molding of hydrant body 
and attached pipe connection, (5) processing of flange pipe, 1500 mm. in length, 
8 mm. thick, (6) making of pipe bend. GN (3b) 


Non-Metallic Impurities in Steel Castings (Impuretés non-métalliques dans les 
Moulages d’Acier) F. Groxitt1. L’Usine, Vol. 42, Mar. 24, 1933, pages 25-27. 


See Metals & Alloys, Vol. 5, Mar. 1934, page MA 105. Ha (3b) 


Determination of Oxygen in Alloy Steels and Its Effect upon Tube Piercing. 
Newett Hamitton. Metals Technology, American Institute Mining & 
Metallurgical Engineers, Technical Publication No. 540, Feb. 1934, 12 
pages. During the past 6 years steel from some heats of 18-8 type material 
was found to check badly on the surface during piercing. Analysis of the defee- 
tive material indicated that it differed from satisfactory material only in that it 
contained more 0. A vacuum-fusion apparatus, described in some detail, was con- 
structed and the 0 and H content of many steels of the 18-8 type determined. 
The apparatus was a modification of that developed at the Bureau of Standards. 
Work indicated that fusion temperatures between 1700 and 1725°C. gave repeat- 
able results. The data obtained proved that steel of a high O content usually de- 
veloped surface cracks on piercing. The average 0 content of steel that did not 
crack was 0.0066% and that of steel with surface cracks 0.018%. No correlation 
between H or N content and behavior during piercing could be found. If the 0 
of the steel was ‘‘fixed’’ by adding Al or Zr to the ladle surface defects did not 
occur but the tubes contained splits and tears. The steels were made by the basic- 
electric process in 6- or 12-ton heats. High 0 in steel containing 5% Cr and 
0.5% Mo also caused surface defects on piercing. JLG (3b) 


Continental Developments in Open Hearth Steel Making (Nagra data fran martin- 
processens utveckling pa kontinenten) G. Heimer. Jernkontorets Annaler, 
Voi. 118, Jan. 1934, pages 22-36. Furnace design, heat resistant materials, 
gas making, furnace economies, charging and discharging, repairs, special proc 
esses, and builders’ specifications are the subjects discussed. HCD (3b) 

Manufacture of a Large Pulley of 6000 mm. Diameter with Smallest Costs 
Considering Operating Conditions (Die Herstellung einer grossen Riemenschewe von 
6000 mm. Durchmesser, unter Beriicksichtigung der Betriebsverhaltnisse, mit geringstem 
Kostenaufwand) H. Hertiemn. Die Giesserci, Vol. 21, Jan. 19, 1934, pases 
27-29. Deseribes in full procedure under very primitive conditions. Ha (3) 


Pattern Plate for Handbarrow Wheels of Cast Steel (Modellplatte fir Stahiguss- 
Schiebkarrenrader) Huco Horttwec. Zeitschrift fiir die gesamte Giesserev 
praxis, Vol. 55, Feb. 18, 1934, pages 67-70. Author discusses arrangeme 
of pattern plate for molding on turnover type molding machine handbarrow wheels 
400 mm. in diameter. Described in detail are various parts of bottom flask pattern 
plate, top half pattern plate, centering method of both pattern plate nae (a) 
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Use “LIQUITOL” 
TO MAKE BETTER INGOTS 


RESULTS OF TEST 
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With Liquitol The Regular Way 


Ingot 'B" showed six inches more solid 
steel in both hot top head and sinkhead. 


LIDUITOL reduces heads by 50% 


® Castings are structurally more perfect. 

® Cavities and Porosities are reduced or eliminated. 

® Scrap heads and runners reduced considerably. 

® Unnecessary additional feeding of heads reduced. 

® Better fluidity of the molten metal during cool- 
ing. 

Results in better feeding and thus prevents 
waste. 

Guaranteed not to affect quality of melt. 


Write for complete information to 


The Alpha Lux Co., Inc. 
192 FRONT STREET, NEW YORK 
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TWENTY-FIVE POUNDS TO FIFTY TONS CAPACITY 


ECTROMELT 
FURNACES 


TOP AND DOOR 
CHARGE TYPES 


Most Rapid and Economic for 


MELTING - REFINING - SMELTING 








Lectromelt Used for Alloys of Very Low Carbon 
Content—The Electrodes and their Electromechanical 
Arms Are Counterbalanced 


Users of Lectromelt Furnaces include 
many of the leading Heat and Corro- 
sion Resistant Alloy Manufacturers... 
Their operations are marked by Low 
Operating Costs, High Quality and Ex- 
act Temperature and Analysis Control. 


A large number of Lectromelt Furnaces 
are also used for Plain and Alloy Irons, 
such as cam shafts, crankshafts, brake 
drums, cylinder blocks, pistons and pis- 
ton rings, bottle molds, abrasive irons, 
etc. 


PITTSBURGH LECTROMELT 
FURNACE CORPORATION 


Foot of 32nd Street, Pittsburgh, Pa. 
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WORKING OF METALS & ALLOYS (4) 


Working in Stainless Steels. F. Levericx. Jron & Steel Industry & British 


Foundryman, Vol. 6, Mar. 1933, pages 215-218. Reference is made to 
heat-treatment and annealing, machining, soldering and brazing, welding, gas 
cutting, forging, pickling, grinding and polishing, and deep pressing of (A) soft 
steels containing 14% Cr, 0.1% C or less, (B) steel with 17% Cr and about 
0.30% C and (C) the 18-8 stainless variety. CHL (4) 

Highly Developed Production Equipment Made Available in 1932. Rateu E. 
Miter. Jron Age, Vol. 131, Jan. 5, 1933, pages 50-53. Describes new 
equipment introduced during 1932 for machining, stamping, forging, welding and 
other metal working operations. VSP (4) 


Rolling (4a) 
RICHARD RIMBACH, SECTION EDITOR 


Preheats Sheet Rolls Electrically. Jron Aye, Vol. 131, May 18, 1933, page 
782, adv. sec. page 14. Describes method developed by the Electric Fur- 
nace Co., Ltd., London, England, for preheating rolls of sheet and tin plate 
mills by means of electrical induction. Rolls to be heated, mounted in place, are 
encircled by Cu strip or bar wound on edge and brazed together and supported 
on 2 rods. Heater is supported clear of rolls so mill can be revolved. The heater 
is worked from a 100 to 120-volt single phase supply. Cost of operation of 
heater is very low. Induction heater may be used in annealing of green rolls 
before they are put into service. This method of heating develops heat gradually 
in mass of metal between surface and core, and therefore excessive internal 
strains are not likely to occur. Includes a table giving breakage of rolls without 
preheating and induction heated. VSP (4a) 

Latest Development of Seamless Stee! Tube Rolling Process (Die neueste Ent- 
wicklung des Nahtlos-Stahirohrwalzverfahrens) H. Reupxe. Die Metallbérse, 
Vol. 23, Dec. 23, 1933, page 1634; Vol. 24, Jan. 6, 1934, page 19. 

Low C and Ni-Cr steel are utilized for making seamless steel tubing of 30-1500 
mm. diam. and a minimum wall of 3 mm. These tubes are submitted to cold 
drawing to produce any reasonable gage down to needle-like tubes. Due to 
pickling, drying, lubricating and annealing procedures involved, these tubes are 
always more expensive than the corresponding welded size. One did not succeed 
in combining the 2 working operations involved in seamless tube manufacture. 
A new design provides for 16 rolls instead of the former 2. Experiences gained 
on this rolling mill are also incorporated in the new ‘‘Streckschragwalzwerk’’ 
whose housing is only 44 em. high with reference to a 60 mm. tube. The mini- 
mum wall size could be reduced from 2.75 mm. to 1.9 mm. The novel Roeckner 
seamless tube mill is patterned after the forging process. Several sets of roll 
pairs are employed. The stretching takes place principally perpendicular to the 
direction of rolling. The American contribution of S. & A. Driescher is con- 
sidered. EF (4a) 

Effect of Friction in Rolling Strip Steel. W. Lurc & E. Osenperc. Blast 
Furnace & Steel Plant, Vol. 22, Jan. 1934, page 48; Feb. 1934, page 122. 
See ‘‘The Influence of Friction in Rolling Steel Strip,’’ Metals & Alloys, 
Vol. 5, Apr. 1934, page MA 129. MS (4a) 

Progress in Lubrication of Rolling Mills (Les Progrés Réalisés dans le Graissage 
des Laminoirs) Paut Martinet. La Technique Moderne, Vol. 25, Sept. 
1933, pages 574-579. Working conditions of mills are studied and lubri- 
cating devices for roll ends are reviewed. In last section lubrication of gear boxes, 
in order to reduce wear is discussed. FR (4a) 

Rolling Mill Practice. Pt. 1. Donatp W. Lioyp. Blast Furnace & Steel 
Plant, Vol. 22, Jan. 1934, pages 31-33, 56. High cost of continuous bloom- 
ing-mills is the principal objection to their use. If they were used the time 
lost manipulating and reversing on the customary 2-high reversing or 3-high mills, 
could be used for rolling and the speed of the rolls reduced considerably. With 
slow-speed rolling the force from the rolls penetrates to the center of the bloom, 
resulting in solid steel throughout. Heavier drafts can be used and fewer passes 
will be required. Less power is needed than with the old types of mills. Quality 
of steel will be improved as rolls will not need ragging, which causes slivers. 
Includes table giving necessary speeds in r.p.m. of a continuous bloomer. MS (4a) 

Cold Rolling Processes. Liroyp Jones. Sheet Metal Industries, Vol. 7, 
Sept. 1933, pages 267-271; Oct. 1933, pages 339-341; Nov. 1933, page 401. 
The article opens with a discussion of a new mill using laminated housings made 
of steel forgings. The most important elements which affect gage in rolling are 
roll contour and the accumulation of heat in the rolls. The effect of tempera- 
ture change on roll contour, and a method of automatic temperature control are 
discussed rather thoroughly. AWM (4a) 

Is the Use of Roller Bearings in Heavy Hot Rolls Economical? (ist die Verwendung 
von Rollenlagern in schweren Warmwalzwerken wirtschaftlich?) E. Howanr. 
Stahl und Eisen, Vol. 53, Dec. 14, 1933, pages 1293-1301. A detailed 
discussion of the advantages of various types of roller bearings and of practical 
roller bearing installations and their lubrication. SE (4a) 

Inland Steel Tin Plate Mill. Blast Furnace & Steel Plant, Vol. 22. Feb. 
1934, pages 93-95. Chicago Steelmaker Operates New Tin Mill Equipmert. Steel. 
Vol. 94, Feb. 12, 1934, pages 26-27. Brief, illustrated description of mili 
at Indiana Harbor, Ind. An exceptionally heavy 5-stand tandem cold mill pro- 
duces black plate from hot-rolled strip. It is capable of rolling material 36 in. 
wide to 38 gage at a maximum delivery speed of 700 ft./min. There is also a 
38-in. Steckel mill for rolling light-weight material. Annealed strip is finished 
on heavy, 4-high type skin rolling-mills. MS (4a) 

Overhead Line Conductors. Electrical Review, Vol. 114, Feb. 9, 1934. page 
189. Describes rolling of wire rods at the works of Templeborough Rolling 
Mills, Ltd., Rotherham, Eng. Rolling-mill itself is a double-stranding Morgan 
continuous mill with 17 pairs of rolls and has an S-shaped lay-out. MS (4a) 

Remodeled Tata Sheet Mills Triple Production. Jron Age, Vol. 131, May 11, 
1933, pages 745, 758. Describes the remodeled sheet mill of the Tata Iron 
and Steel Co., Ltd., at Jamshedpur, India. VSP (4a) 

Three Types of Mills Compete for Flat Rolled Tonnage. Stee!, Vol. 94, Jan. 
1, 1934, pages 122-123. Reviews developments and activities in rolling- 
mill industry during 1933. Among these are mechanically equipped cold-mills for 
strip and tin-plate; paints and finishes suitable for sheets of ordinary surface 
finish; continuous gaging of strip during reduction; instrument for indicating % 
of reduction; 3-high mills; composition bearings; and miscellaneous auxiliary 
equipment. MS (4a) 


Forging & Extruding (4b) 
A. W. DEMMLER, SECTION EDITOR 


Contribution to the Study of Forging (Contribution @ l’Etude du Forgeage) 
Brétuamet. Arts-et-Métiers, Vol. 85, Jan. 1933, pages 4-12. Study aims 
at determining, according to sketch of piece to be forged and available tools and 
dies, pressure necessary for forging operation. Method of computation is given for 
carbon and alloy steels forged at about 1050°C. but could be applied, with other 
figures, to any other forgeable alloy. Resistance offered by metal to crushing is 
determined. It is shown that for final thickness over 40 mm. resistance is about 
constant at 4 kg./mm.2 but that for thicknesses smaller than 6 mm. resistance 
becomes considerable. Examples of application of proposed method are given for 
hot pressing and drop forging. With press drawing, pressure actually measured is 
in close agreement with that given by computation proving usefulness of proposed 
method. FR (4b) 
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Horizontal Forging Machines (Waagerechte Schmiedemaschinen) G. Wot.en- 
WEBER. Zeitschrift Verein deutscher Ingenieure, Vol. 77, Mar. 4, 1932 
pages 244-248. The general principles of machine forging are discussed and 
the particular suitability of a horizontal forging process, due to the possibility of 
production of pieces of very high quality and great accuracy, explained. Full de- 
tails of construction of several forging presses are described. Ha (4b) 

Making Drawing and Forging Dies from Gray Cast Iron. F. B. Coyie. Stee! 
Vol. 92, June 19, 1933, pages 26-27. Part of a paper on industrial ap- 
plications of heat-treated gray cast-Fe presented before the New York Chapter 
American Society for Steel Treating. MS (4b) 


Forging Temperatures of Steel. J. H. G. Monyrenny. Heat Treating & 
Forging, Vol. 19, Oct. 1933, pages 38-39, 44; Nov. 1933, pages 70-72. 
See “Forging & Rolling Temperatures of Steels,’’ Metals & Alloys, Vol. 5 
Jan. 1934, page MA 22. "MS (4b) 

Forming Aluminum and Brass Products by the Extrusion Process. J. B. NEALEY 
Machinery, N. Y., Vol. 40, Nov. 1933, pages 140-142. Methods and equip- 
ment used in producing extruded shapes by forcing the material through a die under 
high pressure are explained. Ha (4b) 


Compressed Air Hammer (Pilon Pneumatique) Jaussaup. Arts-et-Métiers 
Vol. 85, Apr. 1933, pages 139-141. Description of a hammer suitable 
for jobbing forge shops is given. This hammer is set in motion by an electrical 
motor giving compressed air. Computations for designing this hammer are ex- 
plained. FR (4b) 

Hot-Pressing of Intricate Brass and Bronze Parts. Machinery, N. Y., Vol. 40 
Sept. 1933, pages 29-30. Describes operation of hot-pressing process and 
manufacture of smooth and accurate parts from billets. Ha (4b) 

Stress of Times Centers Progress in Forging Industry in Die Design. Stee! Vol 
94, Jan. 1, 1934, page 123. Reviews developments in the forging industry jn 


1933. Chief progress was in further use of extrusion forging; Cr plating of dies to 
increase their life; more general application of die typing; and combination of 
forging and stamping operations. MS (4b) 

Making Concentric Sections by Roll-Forge Process. Steci, Vol. 93, Nov. 20 
1933, page 26. F. W. Trabold has developed a process and machine for 
production of round steel parts, concentric throughout their axial length. In this 
machine, heated stock is reduced and formed as it passes between 2 formed rolls 
and at the same time is rolled in a transverse direction. Top and bottom rolls are 
identical. As the upper roll moves to the right, the lower one moves to the left. 
This oscillating action operates simultaneously with the forward feediny. It is 
claimed that reductions from 2 in. to % in. and in similar proportion can be 
accomplished in a single pass. Unusual quantity production is also claimed com- 
pared with drop forging. No flash is produced and the original bar fiber is retained. 


- S (4b) 
F Tools for Heavy Forging. Ronatp Benson. Mechanical World & E:» vineer.- 
ing Record, Vol. 94, Dec. 8, 1933, pages 1183-1184. From the |; range 
of tools needed for heavy forge work, the main tools are dealt with in detail. 
The large hollow forging is an achievement of recent years, and in S ¢on- 
nection the author deals with the usefulness of vee tools, which tend ‘o pro- 
duce a tube which is loose on the mandrel. Kz (4b) 


Investigations inte the Hot-Drawing of Seamless Steel Tubes (Untersuchungen 
iiber das Warmziehen [Kratzen] von nahtlosen Flussstahirohren) Anron |}omp & 
U. Scuytia. Mitteilungen Kaiser-Wilhelm-Institut fiir Eisenfor chung, 
Diisseldorf, Vol. 16, No. 5, 1934, pages 51-64. Hot-drawing of ‘ubes is 
the drawing of the preheated tube through dies in which process a reduction of 
the section is obtained by reduction of the diameter while the wall thickness is 


maintained. The problem was to determine the most favorable conditions with 
respect to angle of the orifice of the die, reduction of section and drawing 
temperature. The tests, made on a steel of 0.37% C, 0.44% Mn, 0.24% Si, 


0.012% P and 0.018% S, are described in detail; the resistance to <ecforma- 
tion is calculated by the equation: Kw == P/[q; xX In (qo/q;)], where P the 
measured drawing force, qo and q,; original and final section resp.; the tests 
were made at 700°, 800° and 900°C. Decreasing section reduces the resistance 
to deformation at 700° very greatly, at 800° only for small decreases while for 
larger decreases and at 900° the deformation resistance is no longer changed. 
For the same reduction of section and angle of the die the deformation resistance 
decreased with temperature; the minimum resistance is reached at an angle of 
20°. Tensile strength, elastic limit, elongation and reduction of area are prat- 
tically unchanged with decreasing section at different temperatures; also noteh- 
toughness remains nearly constant. 10 references. Ha (4b) 


Drawing & Stamping (4c) 

Influence of Multi-Axial States of Stress On the Deformability of Metallic Ma- 
terials (Der Einfluss mehrachsiger Spannungszustande auf das Formanderungsvermégen 
metallischer Werkstoffe) E. Srener & A. Mater. Zeitschrift Verein deutscher 
Ingenieure, Vol. 77, Dec. 23, 1933, pages 1345-1349. Stress conditions as 
occurring in most practical cases are not 2-axial (in a plane) but multiaxial. 
These multiaxial stresses reduce the susceptibility of materials for being deformed 
to a great extent. The special case of deformation of tubes is experimentally in- 
vestigated and the course of stresses during the whole duration of deformation 
measured. Diagrams for the stresses in longitudinal, radial and circumferential 
direction are reproduced. It is shown that even under 2-axial tensile stress the de- 
formability of a material can drop below the value determined in the ordinary ten- 
sile test. 3-axial stress conditions can be more favorable so that the material will 


stand greater deformations. 9 references. Ha (4¢) 
Effect of a Backward Pull Upon the Tension Required to Draw Wire. Ken NETH 
B. Lewis. Wire & Wire Products, Vol. 9, Feb. 1934, page 55. Obser- 


vations on the paper by Thompson (see Wire & Wire Products, Dec. 1933) and 
some comparisons with his own experiments are given. It is pointed out that both 
the factors in die pull, the force required to deform and the external friction, de- 
pend directly on yield point of the material. The counter weight is a fixed 

while the amount of work in the die varies. Test with various die angles, reduction, 
surface conditions, agree well with those of Thompson. Ha (4e) 


A Note on Deep Stamping Defects. C. H. Descu. Sheet Metal Industries, 
Vol. 7, Sept. 1933, pages 293-294. The two types of defects are fine 
wrinkles, and ‘‘stretcher strains.’’ The first is due to coarse grains which result 
from the removal of carbon during annealing. Normalizing has been found to give 
better results in subsequent cold pressing than does annealing. A small amount 
of cold working before pressing will further tend to prevent stretcher strains. 10 
references. AWM (4c) 


Impressions of a Consultart Engineer on Tours of Continental Ferrous and Non- 
Ferrous Tube Works. Gireerr Evans. Metallurgia, Vol. 9, Jan. 1934, pages 
70-72. Describes equipment at several European plants. JLG (4) 

Recent Progress in Non-ferrous Seamless Tube Manufacture. Giteert Evans. 
Metallurgia, Vol. 9, Feb. 1934, pages 117-120. Deals with mechanical and 
engineering progress. JLG (4e) 

Punching and Stamping of Metals (Découpage et Emboutlssage des Métaux) 
L’Usine, Vol. 42, Jan. 20, 1933, pages 27-29. Formulas and eharts are 
given developed from actual experience for the calculation of number of passes 
energy required and material required for drawing and stamping certain shapes 
Tensile strength and shearing strength of different materials are given in a table 
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Enameled Sinks Pressed from Heavy-Gage Steel Sheets. Stee], Vol. 93, Aug. 7, 
1933, page 28. Youngstown Pressed Steel Co. manufactures kitchen sinks of 
1-piece formed steel construction, finished in acid-resisting white enamel. They are 
light weight without sacrificing strength or rigidity. Company also manufactures 
1-piece milk cans by first deep drawing the shell and then forming the neck 


by spinning. Bottom is welded to can proper. MS (4c) 1 
Cold Forming the Stainless Steels. A. E. R. Preterxa. Metal Progress, 
Vol. 24, Oct. 1933, pages 35-38. Freedom from seams, lubrication and the 


best quality of steel in dies is recommended for the cold forming of screws and 
fasteners from stainless steels. Heat treating temperatures for the various sizes 





and compositions are given. Roll threading, pickling, and inspection of finished 
products are described. WLC (4c) 

Lubrication in Cold Drawing Sheet Steel. H. A. MontGomMery. American 
Machinist, Vol. 76, Oct. 12, 1932, pages 1056-1058; Sheet Metal Industries, 
Vol. 6, Feb. 1933, pages 652-654; Heat Treating & Forging, Vol. 18, Dec. 
1932, pages 695-698; Metal Stampings, Vol. 6, Jan. 1933, pages 18, 34; 


Machinery, N. Y., Vol. 39, Jan. 1933, pages 348-350; Mechanical World & 45 
Engineering Record, Vol. 93, Aug. 18, 1933, page 788; Aug. 25. 1933, page 
809. See Metals & Alloys, Vol. 5, Mar. 1934, page MA 102. 
AWM + Ha -+ RHP + MS 4+ Kz (4c) 
The Plastic Deformation of Metals. F. Kérser. Engineer, Vol. 153, May 
12, 1932, pages 538-539; Engineering, Vol. 133, May 20, 1932, pages 597-598; 
Mechanical World & Engineering Record, Vol. 91. May 27. 1932. pages —— 
514-517. See Metals & Alloys, Vol. 5, Mar. 1934, page MA 104. 
LFM + Kz (4c) 
Shears and Saws In Rolling Mills (Scheren und Sagen in Walzwerken) Husert 


Horr & F. Hitcenstocx. Zeitschrift Verein deutscher Ingenieure, Vol. 
78, Mar. 3, 1934, pages 271-277. Development of shears in their different 3 
forms of hydraulic and electrically driven ingot and bloom shears, flying shears, 
etc., is reviewed and modern construction described. Saws find only a limited 
field application, a few constructions of hot and cold saws are described. 

Ha (4c) 

Continuous Punching, Forming and Assembling on Automatic Machines. Freep 

H vIn. American Machinist, Vol. 77, Aug. 16, 1933, pages 522-525. —" 
Exa es illustrate how multi-slide machines can produce a multiplicity of small 
parts with relatively inexpensive die changes. Several machines are described. 

Ha (4c) 


Fabrication of Dished Pressure Vessel Ends (Die Herstellung von gekiimpelten 
Biden) E. BotuMer. Zeitschrift fiir Schweisstechnik, Vol. 23, Dee. 1933, 


pa 300-302. For pressure vessels operating under high internal pressures, 4 
re | ends are essential. The preparation of these ends is a difficult problem. 
1! hor suggests placing the plate to be dished in a pattern, heating it with 
th iding torch, and hammering it to shape. He gives cost data for material, 
la nd gas consumed in dishing a silo end 3600 mm. in diameter made of 
5 sheet. RRS (4c) 
The Manufacture of Tinplate Containers. T. E. Mechanical World & Engrt- 
" Record, Vol. 95, Jan. 26, 1934, pages 69-70; Feb. 2, 1934, pages 
1 6. The manufacturing process of tinplate containers, the construction 
al atment of typical dies, and the machinery used are described in ae) 
c 
Machine for Gold Beating. M/ctal Industry, N. Y., Vol. 32, Feh. 1934, 
pe 8. A description of a machine for gold beating is given. PRK (4c) 


Machining (4d) 
H. W. GRAHAM, SECTION EDITOR 


Precision Machining in Surgical Scissors Production. Hersert R. SiMonps. 


Ir Age, Vol. 131, Apr. 27, 1933, pages 660-663. Discusses the produc- 
ti surgical scissors by the Bard-Parker Co., Croton Falls, N. Y. ‘The scissors 
cor of forged stainless steel handles which carry renewable steel cutting edges 
in milled grooves. Handles are precision machined and are pivoted about a hardened 
stainless steel serew. Renewable cutting edge is made from C steel. In machining 
10 arate cuts are required, with tools thin enough to clear an opening 0.013” 
in ith. To form cutting edge 12 passes in a roll stand are needed. Descaling 
is done by Bullard-Dunn process. Handles are heat treated in a Bellis liquid bath 
and cutting edges are heat treated by a continuous process. VSP (4d) 


Formation of Chips and Surface Quality (Spanentstehung und Oberflachengiite) 
A. Watiticuns & H. Opitz. Zeitschrift Verein deutscher Ingenieure, 
Vol. 77, Aug. 26, 1933, pages 924-926. The formation of chips in drilling 
and turning and the changes in the shape of tool and chip at different cutting 
speed were studied by taking microphotographs. An increasing chip thickness could be 
observed with inereasing cutting velocity which cannot be explained very readily. 





Ha (4d) 7 
_ Reducing Tool Costs by Using Alloy Steels. Russerz P. Wuite. Machinery, 
New York, Vol. 39, June 1933, pages 661-663. General discussion of the use 


of S. A. E. 52100 and S. A. E. 3140 steels for tools in place of more expensive 
tool steel. Somewhat more care is required for heat treatment. Gives a few exam- 
ples of specific operations. RHP (4d) 


Drilling Tests on Light Metals (Boorproeven met lichtmetalen) Polytechnische 
Weekblad, Vol. 27, June 29, 1933, pages 414-415; Der Betrieb, Vol. 11, 
Nov. 17, 1933, pages 469-472. Reports on drilling tests of Stoewer with Al, 
Elektron, and Silumin relating to a study of drilling speed, shape of drill, diameter 
of drill and depth of drilled holes, Drilling of light metals permits higher working 
speeds than applied to steel. 300 m./min. are permissible with reference to a & 
hole of d = 12 mm. and depth = 5 d. on Al and Silumin, while the velocity 
can be raised further on Elektron. In case of very deep holes, the speed must be 
cut down to 50 m./min. (Al, Silumin) and 25 m./min. respectively (Elektron). 

The most suitable cutting angle of the edge proved to be 100° and 140° for Al 
+ Elektron and Silumin respectively. The twist of the drill was varied between 
0° and 45° and the axial pressure and turning moments were registered. WH (4d) —— 

Behavior of Metals During Cutting. F. Scnwerv. Iron & Coal Trades Re- 
view, Vol. 127, Aug. 18, 1933, page 245; Mechanical World & Engineering 
Record, Vol. 93, Sept. 15, 1933, page 890. The results uf photographic in- 
vestigations with an exposure of 1/5000000 second as applied to 3 phases of metal 
cutting: (1) how to obtain best finish, (2) what is needed to give closest toler- 
oe (3) how to do the cutting most economically, are described and dis- 9% 


Kz + Ha (4d) 
. —— Tools for Metal Working. H. Weinrraup. Engineering Progress, 
ol. 14, July 1933, pages 125-128. Tools are now operated at speeds up to 


{0,000 r.p.m. Considers tools for grinding, filing, drilling, milling and special 
ype screw drivers. Illustrates and describes the main features of these tools, and 


discusses drives. RHP (4d) 
ignsent Developments in Broaching. Machinery, London, Vol. 43, Mar. 15, 
foe a 701-705. The recent advancements in broaching practice have 


. possible to a large extent by the development of hydraulically operated 

the 4 machines because the hydraulic power gives smooth action as well as 

bracken’, desirable for high rates of production. The principal advantages of 10 

ced * are a high degree of finish, the machining of work to close tolerances, 

an 4 ool life, low cost per piece, and high production. Various broaching operations, 
eesieier reference to external operations on crankshafts, cylinder blocks and 

Connecting rods are described as well as the construction of the broaches used. 

Kz (4d) 
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CUTTING TOOLS 





NE department of the Firth- 
Sterling Steel Company spe- 
cializes in the manufacture of Firthite 
Cemented Carbide Super Cutting 
Tools. Its specialty is designing and 
making highly efficient Cemented 
Carbide Cutting Tools. 

No matter whether turning, mill- 
ing, boring or drilling cast irons and 
hard steels; or for cutting bakelite, 
rubber, asbestos, or other abrasive 
products, there is a Tool tipped with 
a grade of Firthite to do the job. 

An order for a standard Firthite 
Cemented Carbide Tool to be used on 
your regular or repair jobs will save 
time and increase production. Try 
one; it may solve your cutting 
problems. 


FIRTH-STERLING 
STEEL COMPANY 


General Offices and Works: McKEESPORT, PA. 


Branch Warehouses: 


NEW YORK HARTFORD PHILADELPHIA DETROIT 
CHICAGO CLEVELAND LOS ANGELES 
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Machining Operations on White ‘‘Pan Cake’’ Type Engine. F. L. Prentiss. 


Iron Age, Vol. 132 Aug. 3, 1833, pages 12-15. Deseribes machinery and 
method used in machining parts for a motor bus engine of radical design at the 
plant of th: White Motor Co., Cleveland. VSP (4d) 


Better Precision Work in Automobile Manufacture (Griéssere Herstellungsge- 
nauigkeit Im Automobilbau) Kurt Piecer. Deutsche Motorzeitschrift, Vol. 
11, Sept. 1933, pages 170-174. Confines itself to a critical discussion on 
drilling operations involved in the manufacture of automobile engines. EF (4d) 


Cutting Pressure and Life in Turning Alloy Structural Steel (Schnittdruck und 
Standzeit beim Drehen legierter Baustahle) H. Pracens. Archiv fiir das Eisen- 
hiittenwesen, Vol. 7, Feb. 1934, pages 483-487. In lathe turning tests of 
a number of structural alloy automotive steels the cutting pressure and the cutting 
speed to give a 1 hr. tool life were determined. A relation was found between the 
two, so that within limits, the cutting speed for a 1 hr. tool life could be ascer- 


tained by measuring the cutting pressure. SE (4d) 
The Trend of Machine Tool Design. J. Prcxin. Railway Engineer, Vol. 54, 
Dec. 1933, pages 369-370. The advance of W carbides is stressed. Although 


W carbides cut metals at much higher speed than ordinary high-speed steels, its 
edge breaks down rapidly if there is any vibration in the work or the tool or any 
slip in the main or feed drive. The structural features devised to make capstan and 
combination turret lathes suitable for W-carbides are considered. Gun metal and 
P-bronze can be machined at speeds up to 2000 ft./min., the ‘‘limit being what 
the machine will allow.’’ Advances made or contemplated in machine tool design 


are summarized. WH (4d) 
Developments in Railway Machine Tool Practice. N. H. Parxer. Railway 
Engineer, Vol. 54, Dec. 1933, pages 367-368. Points discussed: adoption 


of tangential dies, higher speeds on work on firebox stays, possibility of rolling 
threads on Cu stays, increase of productive efficiency by eliminating operator’s 
fatigue and cutting down handling times of heavy work tools, exploitation of multi- 
drilling, grinding of cylindrical work without a chuck or centres, efficient jigs and 
fixtures to insure interchangeability. The modern trend is now definitely in favor 


of the universal machine. WH (4d) 
Finish of Solid Bearings. M. P. Darton. Machinery, London, Vol. 43, Nov. 
30, 1933, pages 252-253. After dealing with the characteristics of machined 


surfaces, tests and experiences with solid bearings are discussed. Forced and scraped 
finished bearings show a greater life than machine-finished ones. Practical experi- 
ment confirmed that fine sharp cuts give, all round, a better bearing than a 
coarser cut made by a flat or round-nosed tool, although the latter gives the better 


apparent finish. Kz (4d) 
Planing versus Milling. A. C. DANEKIND. Mechanical World & Engineer- 
ing Record, Vol. 94, Dee. 8, 1933, pages 1172-1174. Surfaces may be 


machined, singly or in groups, on both planing and milling machines. Any job can 
be performed on either type of machine. The choice of machine is a matter of 
workshop economies. Kz (4d) 


The Advantages of Planing and Milling Compared. Forrest E. CarpvuLto. 
Mechanical World & Engineering Record, Vol. 94, Dec. 15, 1933, pages 
1207-1209; Dec. 22, 1933, pages 1226-1227. So far as metal removal is con- 
cerned there are fields in which the planer excels and fields in which the milling 
machine excels. In the matter of rate of production the size, quantity and accuracy 
required must be taken into consideration. The effectiveness of first cost depends 
largely upon the rate of production, while versatility is measured largely by the 
availability of tools. Milled and planed surfaces have distinctive finishes which are 
suitable for different purposes. In some cases, when a surface obtained from both 
methods is desired, the combined planing and milling machine is often of outstand- 


ing advantage. Kz (4d) 

Varied Practice in Surface Broaching. Frep H. Corvin. American Machinist, 
Vol. 78, Apr. 11, 1934, pages 273-276. Broaching machines and their opera- 
tion and construction are described. The cutting speed varies from 18 to 33 
ft./min., tolerances are held within 0.001” to 0.0005”. Ha (4d) 

Performance of Cutting Fluids When Sawing Metals. O. W. Boston & C. E. 
Kraus. Iron Age, Vol. 132, Dec. 28, 1933, page 11. Abstract of progress 


report No. 5 of subcommittee on cutting fluids of a special research committee on 
cutting metals of A.S.M.E., and read before the society in New York. Cutting 
fluids appreciably affect rate of dulling of W steel hacksaw blades. Shorter sawing 
times and least wear on saw blades were experienced when using sulphurized oils. 
The 1 to 50 emulsion was better than straight mineral or a mineral-lard oil. 
Tests were conducted on Peerless high-speed 9 in. capacity hacksaw. S.A.E. steel, 
cold drawn to a 1%” square section was used in tests. Gives results of tests. 


VSP (4d) 
Machining Hollow Drum Forgings. Machinery, London, Vol. 43, Nov. 16, 
1933, pages 181-186. Deals with manufacture of hollow-forged steel drums as 


used for high-pressure boilers and for chemical and oil engineering processes. 
The material used is usually high quality mild steel having an ultimate strength of 
28-32 tons/in.2, or, as a higher grade, 34-38 tons/in.2 Where high stresses are 
involved special steels containing Mo are chosen and with these the creep limit 
is raised to a much higher level than in the case of straight C steels. Preparing 
the ingots for forging and the forging process are dealt with. For a very large 
forging as many as 8 or 9 heats are required, the drums, as forged, being subjected 
to an annealing process. Among others the manufacturing of a drum of 44 feet 5 
in. length by 5 feet 3 in. in diameter and of 4.5 in. wall thickness from a cast 
ingot of 175 tons is discussed. The various machining operations involved in the 
production of different designs of drums are described. An equipment to test the 
wall thickness of drums at different points both radially and longitudinally is 


discussed in conclusion. Kz (4d) 
Machining Operations on Diesel Engines. Machinery, London, Vol. 43, Feb. 
15, 1934, pages 577-583; Feb. 22, 1934, pages 609-613. 2 articles describing 
methods and machines employed in the Swiss works of Sulzer Bros., at Winterthur. 
Kz (4d) 

Machine Tool Developments. Machinery, London, Vol. 43, Dec. 14, 1933, 
pages 301-325. Illustrated discussion of the various machines used in metal- 


working shops. British, American, German and Swiss practices are covered. Kz (4d) 


Tungsten Carbide Prolongs the Life of Machine Parts. Machinery, N. Y., Vol. 
40, Oct. 1933, page 106. Application as grinder blades and tool tips due to 
its hardness and great compressive strength; examples are described. Ha (4d) 


Unusual Application of the Hobbing Process. Mill & Factory, Sept. 1933, 
pages 29-31, 100. In this article it is pointed out by means of numerous 
examples how the hobbing process has been extended to include the cutting of a 
number of forms formerly considered impossible to hob. Kz (4d) 


Modern Construction of Machine Tools (La Construction Moderne des Machines- 
Outils) La Technique Moderne, Vol. 25, Apr. 1933, pages 217-224. It is 
thought that progress cannot be hoped as to new principles of functioning of 
machine tools. Development will be noted in new increasing in cutting speed 
needing more and more careful construction with roller bearing and automatic 
lubrication in order to reduce wear and maintenance cost. It is suggested that 
W carbide or diamond tool working at high speed with small depth of cut will 
be probably substituted for grinding wheels in many finishing operations. However, 
improvements obtained recently in grinding wheels would allow construction of 
machines which could compete with lathes, planing and milling machines in current 
machining. FR (4d) 
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rea ohaaivolat 
awaits you 


at Hotel Ty LPHIA 


No matter what brings you to Philo 
delphia— business, pleasure or a tour 
of America’s historic landmarks ~you 
will do well to stay at Hotel Adelphia 
Close to all attractions —with every 
comfort and luxury at low cost. Finest 
food deftly served in the French Res- 
taurant, Coffee Grill and Roof Garden. 


400 ROOMS with BATH 
From $3.50 single from $5.00 doub! 


ADELPHIA HOTEL COMPANY 
David 8. Provan, Managing Direcey 
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feature: UNUSUALLY COMFORT- 
ABLE ROOMS. THE FINEST OF 
FOODS AND RATES STARTING AT 
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@ The HOLLENDEN 


1050 ROOMS ALL WITH BATH 


I, fa rs RADIO IN EVERY ROOM 
© The NEILHOUSE 


650 ROOMS. ALL WITH BATH 
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© The MAYFLOWER 


450 ROOMS. ALL WITH BATH 


In Wame 43 bach ae IN EVERY ROOM 
© The FLEETWOOD 


AN EXCLUSIVE WINTER RESORT HOTEL 
OPERATING EUROPEAN PLAN 
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THE GIBSON WELCOMES 
YOU TO CINCINNATI 


One thousand rooms, each with 
bath. 70G of all rooms at $2.50, $3, 
$3.50 and $4. Five famous restau- 
rants: Florentine Room, Roof Gar- 
den, Tea Room, Coffee Shop, and 
Sandwich Grill. Garage Door Serv- 
ice. Best location in city. Cincin- 
nati’s convention headquarters. 

Hazen J. Titus, Manager. 


OTEL CIBSON 


CINCINNATI 
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Two famous restaurants, a variety of opportunities for 
tap room, a cafeteria, a roof food, drink and entertain- 
garden decorated by the ment at a wide range of 
late Joseph Urban, the Con- prices. Rooms are cozy and 
tinental Bar, the Halter and _ elegantly furnished, rates rea- 
Hurdle Room, and famous sonable. Centrally located, a 
dance orchestras provide a few steps from anywhere. 


s 
HOTEL WILLIAM PENN 
PITTSBURGH, PA. 
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1934 Will See Great Advances in Broaching. G. von Reis. Machinery, N. Y., 


Vol. 40, Jan. 1934, pages 257-263. Indications are seen that broaching will 
be a much more important manufacturing process in finishing of products than be- 
fore. A number of recent applications are illustrated. Ha (4d) 


Screw-Cutter ‘‘M.P.’’ with Progressive Modulus for the Manufacture of Bevel 
Gears (La Vis Fraise M.P. & Module Progressif pour ta Taille des Engrenages 
Coniques) P. Masson. Arts-et-Métiers, Vol. 85, Mar. 1933, pages 87-96. 
Description, theoretical explanation and computation of the new tool are given. 

FR (4d) 

Effect of Lathe Cutting Conditions on the Hardness of Carbon and Alloy Steels. 
T. G. Dicces. Bureau of Standards Journal of Research, Vol. 10, Jan. 
1933, pages 77-78. The amount and extent of work hardening of forgings 
caused by lathe tools was determined by making hardness surveys with a Vickers 
machine. The hardness as close to the machined surface as it was possible to 
measure it was greater than the original hardness of the forging. Hardness de- 
creased at increasing depths below the machined surface until it was the same as 
the original forging. Amount of hardening was not influenced by cutting speeds. 
Hardening was affected equally by changes in feed and depth of cut. See also 
Metals & Alloys, Vol. 5, Apr. 1934, page MA 131. WAT (4d) 

Fixtures for Tapping Small Parts at High Speed. H. Gotprerc. Machinery. 
N. Y., Jan. 1934, pages 278-280; Machinery, London, Vol. 43, Mar. 1, 
1934, pages 645-647. Tools and fixtures used in tapping nuts, small holes, 
ete. are described and illustrated in detail. Ha +-Kz (4d) 

Research on Use of Oils in Machining with and without Chips (Der heutige Stand 
der Forschung tiber die Anwendung von Oelen in der spanabhebenden und spanlosen 
Formgebung) Krexerter. Die Metallbérse, Vol. 22, July 13, 1932, page 883. 
Paper before Deutscher Verband fiir die Materialpriifung der Technik. See ‘‘Impor- 
tance of Oils in Machining with or without Chipping,’’ Metals & Alloys, Vol. 


- 
D> 


Apr. 1934, page MA 132. EF (4d) 
Develops Low-Cost Alloy for High-Speed Cutting. Zay Jerrrirs & W. P. 
Syxes. Steel, Vol. 92, Jan. 23, 1933, pages 19-20. Paper read before the 


Cleveland Chapter of the American Society for Steel Treating. Deals with alloy 548. 
See ‘‘Developments in Cutting Tools,’’ Metals & Alloys, Vol. 5, Mar. 1934, 


page MA 101. MS (4d) 
Fusion-Sawing (Schmelzsagen) H. Kattensacnu. Zeitschrift Verein deutsch- 
er Ingenieure, Vol. 78, Apr. 14, 1934, pages 478-479. Fusion-sawing is 


called a sawing process in which the saw (ribbon) runs so fast that the action 
of the teeth is similar to the grinding of an emery wheel. The best velocity of 
the saw is 50 m./sec., but 20 m. often suffice for ordinary purposes. The action 
is explained as. follows: friction heats at first the bottom of the cut groove, a little 
material is ground off. Due to the very high energy supply to the small area of 
attack very little heat is lost and conducted away so that the material at the bot- 
tom becomes pasty and is easily chipped away by the sharp, hard teeth. A piercing 
sound is heard and sparks produced. The machine must be built very robust. 


Ha (4d) 
Modern Metal Cutting Materials and How to Select Them. J. M. Hicuov- 


—. CHECK. Machinery, N. Y., Vol. 40, Sept. 1933, pages 12-17. Composi- 


tions and properties of typical high-speed steels are reviewed and the points to 
be observed in selecting one for a definite purpose discussed on the basis of tests 
carried out by the Westinghouse Co. A nomogram is developed from which the 
most economical combination of feed, speed, and depth of cut can be taken. Ex- 


amples illustrate the application. Ha (4d) 

Figu.es on Sawed Surfaces. Kotraro Honpa. Metal Progress, Vol. 24, Oct. 
1933, pages 54-55. An explanation of the relief figures on metals cut with a 
hack saw is found in the set of the saw teeth. WLC (4d) 

Analytical Control of ‘‘Soluble’’ Cutting Oils. FE. FE. Haris. Industrial 
Chemist, Vol. 10, Feb. 1934, pages 45-46. Methods are given for determin- 
ing the various constituents and evaluating specific properties. RAW (4d) 


Economics of Planing and Milling. R. E. Harrison. Mechanical World & 
Engineering Record, Vol. 94, Dec. 29, 1933, pages 1247-1248; Vol. 95, Jan. 





5, 1934, pages 7-8. Deals with a method of comparison that will assist the 
executive, when confronted with the problem—to mill or to plane—to make a deci- 
sion that will represent the soundest economics. Kz (4d) 

Turning Driving-Box Brasses with Tungsten-Carbide Cutters. Cuas. O. Herp. 
Machinery, N. Y., Vol. 40, Nov. 1933, page 156. Operation and lathe are 
briefly described. Ha (4d) 

Developments in Small Gear Hobbers and Their Work-Holding Means. K. GLar- 
ser. Engineering Progress, Vol. 15, Jan. 1934, pages 6-8. A few modern 
gear-cutting machines for high accuracy are described. Ha (4d) 


Fine Drilling for the Manufacture and Reconditioning of Cylinders (Feinhohren 
zur Herstellung und Instandsetzung von Zylindern) Kart GéOumMaANN. Deutsche 
Motorzeitschrift, Vol. 11, Jan. 1934, pages 18-20. The present state of 
fine-drilling is summarized and an up-to-date German drilling machine for automo- 
bile motor work described. EF (4d) 


A New Machine for Milling Plate Edges. VW. Fassrenper. Engineering Prog- 
ress, Vol. 14, Oct. 1933, pages 195-196. German regulations require plate 
edges, which are to be welded, to be machined only by planing. This is to avoid 
deformation of the material in the marginal zone. Slight deformation may occur 
when this method is used. Milling should not give this deformation. Describes 


a plate-edge miller built by the Maschinenfabrik Soest & Co. RHP (4d) 
Machining Aluminum. W. B. Francis. Metal Industry, New York, Vol. 31, 
Sept. 1933, page 303; Oct. 1933, page 340; Nov. 1933, page 372. The tech- 


nique of drilling Al is given. High speed twist drills should be used, having 140° 
point, keen cutting edges, increased angle of land, increased number of twists, high 
speeds, low feed, and a flood of soluble cutting oil or 50-50 kerosene-lard oil. 
Turning tools must have small angle on cutting edge, about 35-55°, 30-50° for 
front rake angle, and 6-10° front clearance and 10-20° side top rake, so as to 
remove chip with a shearing cut and deliver it diagonally clear of the work and 
tool in a rather straight piece. Planing tools have a round nose but blunt angles. 
For tapping, taps with helical flutes and with increased angles are used. Miliing 
cutters should have 8° clearance, teeth undercut 10-20°, and helix of 25°. 


PRK (4d) 
Materials for Modern Cutting Tools. J. V. Emmons. Metal Progress, Vol. 
25, Dec. 1933, pages 35-40. A tool material must have a somewhat yreater 


hardness than the material being cut though too great a hardness may be a distinct 
disadvantage. It should have sufficient strength and toughness to be readily 
fabricated and used without danger of breakage and have a cost commensurate with 
the work it will do. The author describes the applications of carbon tool steels, 
so called ‘‘special’’ grades, low alloy non-deforming tool steels (oil hardening), 
finishing steels for light, fine cuts (1.40% C, 4.0% W, with or without Cr, V, 
or Mo), high C-Cr (2.00% C, 12.0% Cr) tool steel for dies (may contain minor 
amounts of Co, V, and Mo.) For production tools where a red heat is generated 
in the chip high speed tool steels are indicated. 18% W, 4% Cr, 1% V is the 
most common variety used in this country. Modification contains Co and Mo. 
The possibility of a Mo base high speed tool steel is discussed. Non-ferrous alloys 
such as Co-Cr-W alloy ‘“‘stellite’’ have long been available as a tool material. More 
recently developments have produced Fe-Co-W or Mo alloys having precipitation 
hardening characteristic for tool materials of high red hardness for high speed work. 
Various carbide materials are useful for cutting very hard or abrasive materials 
but are limited due to their brittleness. WLC (4d) 


What Feed Shall 1 Use? Ror. C. Deate. American Machinist, Vol. 78, 
Apr. 11, 1934, pages 269-272. Machine feed as related to cutting efficiency 
and total cost is investigated, the results are shown in tables. Ha (4d) 
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Bristol’s New 


of product uniformity 


BRISTOL’S latest contribution to the art of tem- 
perature control, this new Model 478 Pyrometer 
possesses “degree-splitting” characteristics that per- 
mit an unflinching check over any heating process. 
Precision “shear-edge” action of the working mech- 
anism raises product quality to new standards of 
uniformity. 

Rejects are fewer. Output is greater. Furnace 
and oven life is longer. By limiting the heat to 
within indiscernible variations from the control 
point, marked savings in fuel are possible. 

Note in particular these outstanding features of 
Model 478: (a) clean, non-arcing, non-oxidizing, 
non-corroding mercury-to-mercury electric con- 
tacts, sealed in glass; (b) no need for relays; (c) 
operating mechanism always visible; (d) accessibil- 
ity of telechron motor, mercury switches and ter- 
minal block, simplifying field inspection without 
exposing control mechanism to dirt, fumes, or mis- 
alignment; (d) full safety features; (e) accurate 
control; (f) simple and rugged working parts. 
THE BRISTOL COMPANY, WATERBURY, CONN. 
Branch Offices: Akron, Birmingham, Boston, Chicago, Denver, Detroit, 
Les Angeles, New York, Philadelphia, Pittsburgh,St. Louis, San Francisco 


TRADE MARK 


BRISTOLS 


REG. U. S. PAT. OFF. 


PIONEERS IN PROCESS CONTROL SINCE 1889 
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HEAT TREATMENT (5) 
O. E. HARDER, SECTION EDITOR 


Changes in Form Caused by Heat Treatment. FE. F. Lake. Heat Treating & 
Forging, Vol. 20, Feb. 1934, pages 65-67. Investigated changes in density 
by determining sp. gr. of 22-gram specimens at 65°F. after heat treatment. 
Used 4 grades of C steel containing: 0.20%, 0.50%, 0.85%, and 1.10% C 
respectively; 3 of Ni steel, containing-3%, 4%, and 5% Ni; 2 of Cr steg] 
containing 1% and 2.50% Cr; and 3 ‘containing both Ni and Cr. Results are 
presented in charts and a table. After quenching and annealing, sp. gr. de. 
ereused as C increased, this being much more marked in the quenched steels 
than in the annealed ones. Changes were greater with H20 quenching than with 
oil quenching. The sp. gr. decreased rapidly as the quenching temperatures roge 
from about 1425° F. to 1485°F. The higher the C content, the greater was 
this decrease. Above these temperatures the decrease was slight, while in the 
0.20% C steel there was even a slight increase. An increase in drawing tem- 
perature raised the sp. gr. in proportion to the C content. The higher the C, 
the greater was the increase. Different drawing and quenching temperatures caased 
less alterations in the Ni and Cr steels than in the C steels. Changes in sp. gr, 
did not follow a regular curve when C steels were annealed and quenched for 
5 consecutive times. MS (5) 

Hardening Gear-Teeth. H. T. Davey. Mechanical World & Enyinceriny 
Record, Vol. 95, Jan. 26, 1934, pages 73-74. Dealing with steels for case- 
hardening, data relating to the constituents and physical properties are given ip 
tables. Selecting some examples, the author discusses the composition of com- 
pounds and the heat-treatment to be employed. The choice of steel is rather 
wider if the Shorter process is used and the hardening effect is limited to the 
surfaces where it is required. Nitrogen hardening is specially suitable to gear 


hardening because the distortion produced is extremely small and the steel jg 
able to retain its hardness when the working temperatures are as high as 500° ¢. 
Kz (5) 


Heat Treatment of Steel Gears. E. F. Davis. Iron Age, Vol. 132, July 27, 
1933, pages 8-11. Hardening and Cyaniding of Stec! Gears. /ron Age, V 132, 
Aug. 3, 1933, pages 26-28, 32. From a paper read before the American 
Gear Manufacturers Association. In the first part author comments on forging, 


normalizing, annealing and carburizing of gears. Radial orientation of ers of 
forged blanks is desirable. The temperature of forging is not as important as the 
amount of work and the finishing temperature. Gears annealed but not rmal- 
ized show more movement in final hardening than gears which are both normalized 
and annealed. Principal cause of gear noise is lack of correct normalizi Each 
type of steel must be annealed to some definite micro-pattern if maxi ma- 
chining results are to be obtained. For carburizing the continuous rotary , the 
straight through tunnel type, the counterflow and return counterflow fur S$ are 
used. SP (5) 

Heat Treatment of Tool Steel. J. C. ALexanper. Mechanical Vo vld & 
Engineering Record, Vol. 94, Dee. 8, 1933. page 1175. Most Its in 
tools can be traced to inadequate pyrometric and atmospheric control di : heat 
treatment. The author gives some simple rules (on how to create a nv itral or 
slightly carburizing atmosphere and determine temperatures) the obse ‘e of 
which will help the tool maker who has to heat-treat steels without pyrometers 
and modern furnaces. Kz (5) 

Controlled Atmospheres Find Wider Use in Heat Treating. Steel, Vol Jan. 
1, 1934, pages 126-127. Reviews advances in heat treating durin. 1933. 
regress was made in expanded application of controlled atmospheres; luetion 
heating; nitriding; liquid bath heating; heat treating cast iron; better vunder- 
standing of quenching; developing better steels; and improving tempera con- 
trol equipment. [S (5) 


Annealing (5a) 


Annealing Diagram. ApALsert JuNG. Metal Progress, Vol. 24, Sept. 1933, 
page 48. Diagram showing normalizing, softening anneal, spheroidizing an- 
neal, and cold work relieving temperatures for carbon steels is reproduced super- 
imposed upon the conventional iron-carbon diagram. WLC (5a) 


Annealing Steel Blanks in a Controlled Atmosphere Cuts Cost of Formed Parts. 
M. W. Brewster. Machinery, N. Y., Vol. 40, Jan. 1934, pages 265-267. 
Describes operation of a blank-annealing furnace in which the atmosphere of mixed 
H and N is obtained by dissociation of NHg. A 100 lb. cylinder of NHg pro- 
duces approximately 4500 ft.8 of gas at a cost of $4.00-5.00/1000 ft.3 Ha(5a) 


Hardening, Quenching & Drawing (5b) 


Quench in Oil. G. W. Presser... Metals & Alloys. Vol. 4, Oct. 1933, page 
166. Comment upon quenching oils and their stability. WLC (5b) 

Hardening With the Acetylene-Fiame (Harten mit der Acetylenflamme) |oserx 
PLaTZER. Der Autogen Schweisser, Vol. 7, Feb. 1934, pages 17-1" 
By means of examples, the simple manner of application of the acetylene flame 
for surface hardening is pointed out. Teeth of a gear are hardened by placing 
the gear half submerged into a water tank, with the axle in a horizontal po- 
sition. Each tooth was heated to hardening temperature and quenched in the 
water by turning the gear. Kz (5b) 

Quenching Springs in a New Emulsified Oil. SuintTa Matrsunawa & MASULIRO 
Suzuxt. Journal Society of Mechanical Engineers, Vol. 36, Aug. 1933, 
pages 503-517. In Japanese. Paper before the General Meeting of the So- 
ciety of Mechanical Engineers, Apr. 7, 1932. Discussion of experiments made 
by the Railway Research Office to improve the hardening effect by using a spe- 
cial emulsified oil as a substitute for expensive rape-oil or fish-oil. Springs of good 
quality can be obtained in one operation by quenching them in the emulsified 
oil from a required temperature, eliminating subsequent tempering. Kz (5b) 


Oxy-Acetylene Fiame for Hardening. J. H. Critcuert. Jron Age, Vol. 182, 
Dec. 28, 1933, pages 24, 64. Heat Treatment with Oxy-Acetylene Flame. \/ etal 
Progress, Vol. 23, Dec. 1933, pages 28-31. See ‘‘A New Process for Heat 
Treating of Rail Ends,’’ Metals & Alloys, Vol. 5, Mar. 1934, page MA 94. 

VSP + WLC (5b) 

Railroad Springs and Their Finish and Heat Treatment (Elsenbahn-Federn und 
ihre Fertigung) R. Kiituner. Stahl und Eisen, Vol. 54, Jan. 11, 1934, pages 
25-29. Substitution of softer railroad springs, which set too easily, by 4 
harder silico-manganese steel (0.40-0.55% C, 1.50-1.80% Si, 0.50-0.75% Man) 
resulted in considerable breakage. In leaf springs this was traced either to Un 
even alignment of the springs or to decarburization in heat treatment. In helical 
springs surface defects caused the failures. In coil springs the failures occurred 
in the thin turns or in the transition from thicker to thinner turns, evidently 
due to the greater hardening of the thinner portions. Changes in design such 
the insertion of an additional leaf in leaf springs are suggested. SE (5b) 


Determining Hardening and Tempering Temperatures for Springs. E. Bett Harr. 
Machinery. N. Y., Vol. 40, Apr. 1934, pages 458-459. Tests on a certain 
kind of spring indicated as best method for hardening a salt bath at 1425- 
1450°F. and quenching in oil with subsequent drawing at 550-600°F.; the 
drawing temperature depends on the duty the spring has to perform. The harden- 
ing temperature must be increased with increasing Mn content. If a spring is 
plated it is necessary to subject it to a subsequent heating from 200-400 F. 
in order to dehydrogenate it and remove all defects caused by the plating process. 
One hr. at 400° suffices, at 200° 24 hrs. give best results. Ha (5b) 
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Furnaces for Bright Annealing 


equipped with Te 
air cooling, or eee Ss ane 
quench, or both Zee oA). i 





Hayes Furnaces for the bright annealing ae . 
of silverware, brass, nickel silver, stain- | / 

less steel, gold and precious metal alloys, * 

are of various types. Since the cooling A } -—T a i 
method is important both in speeding : 
progress cf work and in its effect on the | 

working qualities of the metal, we 

furnish 


Three Types of Cooling 


Air cooling is by means of a water 
jacketed chamber. Quenching, as_ illus- 
trated, is facilitated in large furnaces by 
a special mechanism. The pan of work 
goes onto a platform which is lowered = 
into e quench tank by a sprocket and 
cha ‘rangement. At the lowest position 

















LA 


of t! nlatform, the pan moves over to a second platform which raises the work up out of the 
que! when the loading platform is returned to the original position. 
V e desirable, a combination of dry cooling and quench is provided so that either may be * e 


used at any time. 


INC. 


Other Variations 


Electric Furnaces 


} aces are made in Type MA for small requirements, LA for production work up to 129 Baker St Providence R I 
x *s5 / “* om . 


190 F., HA for 1900° to 2400° F. Atmosphere control by hydrogen. Hand fed and conveyor 


sty' E. F. BURKE 
2281 Seranton Road 
Cleveland, Ohio 
L. W. HAYDEN L. €. LOSHBOUGH 
26 So. Fifteenth St. 
Philadelphia, Pa. 
F. J. CONDIT 
148 Crestwood Ave. 
Buffalo, N. Y. 


Write for Bulletin No. 301 


describing in detail these 3 types and the sizes available in each 





R. G. HESS 
176 Fulton St. 
New York, N. Y. 


2626 W. Washington Blvd. 
Chicago, Ill. 
C. A. HOOKER 
202 Forest Ave., Royal Oak 
Detroit, Mich. 





NOW... for Temperatures up to 1YOO' F. 












OR 12 years they have been 

the standard high-temper- 
ature block insulation. Now 
their temperature limit has 
been raised by 300° F. That 
means you can insulate your 
highest temperature furnaces 
with Superex Blocks. For they 
now safely withstand 1900° F. 
behind refractory linings. 





In Superex Blocks we employ 
the same basic material from 
which Sil-O-Cel high-tempera- 
ture insulating products are 
made. A special calcined dia- 
tomaceous silica, it not only 
effects a remarkable improve- 
ment in the temperature resist- 
ance of Superex Blocks, but 
also endows them with an 








Your highest temperatare farmsees ; 
can now be insulated with Superer 


shiek withcvonds 1008 rg. F. hetind refemrtaey Sieg, 


Name ware 


J-M. SupEREX BLocks 


even higher insulating value. 

Superex Blocks are recom- 
mended for the insulation of 
boiler furnaces, hot blast 
stoves, open-hearth regenera- 
tors, glass tank regenerators, 
ceramic kilns, oil cracking 
units, rotary cement kilns, 
metallurgical furnaces and 
other industrial equipment op- 
erated at high temperatures. 

Superex pipe insulation is 
also available for superheated 
steam lines and other high- 
temperature piping. 

Let us send you the Superex 
data sheet brochure. Describes 
the new Superex Blocks in de- 
tail. Contains complete recom- 
mendations. Mail the coupon. 


JOHNS-MANVILLE, 22 East 40th Street, New York City 
Send me data sheet brochure on Superex Blocks. 


MA-7-34 
Title 





Firm va 











Address saiaeiasieteali 











SEND FOR THIS FREE BROCHURE City 


State 
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CLEAN your 


Carburizing Department 








—Do away with compounds and dust— 
—Have white painted walls in your carburizing room— 


—Use the Vertical Retort Furnace in your production line— 


The installation of the Hevi-Duty Vertical Re- 
tort Furnace using the "Carbonol" process of 
carburizing, will enable you to keep your Car- 
burizing Department free from dust and dirt. 

Packing compounds which require storage 
space and increase the fire hazard are not 
used. Freedom from dust betters the working 
conditions and prolongs the life of other ma- 
chinery in the production line. 

"Carbonol," a carefully blended carburizing 
fluid, is placed in a cup of ample capacity 
above the furnace cover, dripped into the hot 
retort holding the charge and the resulting gas 
is uniformly distributed by means of a fan. 

The “Carbonol" process in general takes one- 
half the time at one-half the cost of pack car- 
burizing. 

| Write for descriptive literature—Bulletin No. 
931. 


TRADE MARK 


FES B-o--Y 


R&G. U. 5S. PAT, OFF, r 


HEAT TREATING FURNACES 


ELECTRIC EXCLUSIVELY 


2, 
+. 


HEV! DUTY ELECTRIC CO. 


MILWAUKEE, W/IS. 
a m 
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Aging (5c) 

Aging of Fine Sheets of ingot Steel (Ueber die Alterung von Feinblechen aus 
Flussstahl) A. Pome & OrtoKar KLEIN. Mitteilungen aus dem Kaiser. 
Wilhelm-Institut fiir Eisenforschung, Disseldorf, Vol. 15, No. 17, 1933 
pages 205-245. The effect of material, manner of annealing, little cold-defor- 
mation, different heat-treatments and final rolling temperatures on the tendency 
of fine sheets to aging was investigated. Killed material aged less than not- 
killed. Armco iron aged most, next was Thomas steel, while open-hearth stee} 
aged least. Box-annealing showed the most unfavorable action, also normalized 
sheets aged fairly much. Slow cooling of the sheets was advantageous, twice an- 
nealed sheets (normalized and box-annealed) showed least aging. Sensitivity to 
aging decreased with reduced thickness of sheets. Straightening of the sheets 
acted like a cold-deformation with respect to aging. Subsequent cold-rolling 
caused aging corresponding to the degree of deformation. Artificial aging and 
heat-treatments as they occur for instance in galvanizing brought about changes 
of property depending on kind of material, annealing and deformation. To reach 
the maximum of aging a certain temperature and time is required; if these are 
exceeded or not reached values of aging are obtained which lie on the rising or 
falling branch of the aging curve. Heating of the sheets for galvanizing also 
changes the properties more or less. Higher final rolling temperatures favor aging, 
Numerous tables and charts represent all tests in detail; Rockwell hardness, ten- 
sile strength, elastic limit, elongation, deep-drawing capacity and notch-toughness 


have been measured. 9 references. Hc (5e) 

Aging in Metals. C. H. Descu. Metal Industry, London, Vol. 42, May 19, 
1933, page 515. See ‘‘Aging and Age Hardening in Metals,’’ Metals & 
Alloys, Vol. 5, Feb. 1934, page MA 53. Ha (5c) 


Carburizing (5e) 


Eliminating Case-Hardening Failures. J. Winntnc. Sheet Metal Industries, 
Vol. 7, May 1933, pages 35-37. A short discussion of the methods ayvail- 
able for carburizing; by solid carbonaceous substances, by molten carbon com- 
pounds, and by gases rich in carbon. The effect of time and temperature, the ideal 
case (about 0.9% C), and some common faults such as oxidation and overheating 
are discussed. AWM (5e) 

Carburizing Small Parts by the Carbonol Process. E. M. StauGurer. M achin- 
ery, Vol. 39, Sept. 1932, pages 41-43; Iron & Coal Trades Review, 
Vol. 125, Oct. 7, 1932, page 541. This process consists primarily of heating 
the work thoroughly in a retort and then admitting oil which is caused to impinge 
on the hot walls of the retort by a rapidly revolving fan. The oil is thus trans- 
formed into an active carburizing gas. Describes equipment and operations at the 
National Acme Co. S A E 1020 steel was carburized at 1690° F. for 1, 2, and 3 
hours with an oil drip of 135 drops per minute, and with an oil drip 27 
drops per minute. Gives depth of case and type of case for each time and treat- 


ment. Ha + RH? (5e) 

Carburization in the Cupola Furnace (La Carburazione al Cubilotto) M. \ .can. 
L’Industria Meccanica, Vol. 15, Dec. 1933, pages 939-942. Carbur:zation 
in the melting process of a cupola is explained: in order to keep carburiza\ion at 
a minimum melting must be rapid, the distance from hearth to tuyeres shold be 
as short as possible, and the cast iron must be removed quickly from the action 
of the coke, i. e., must be taken out of the furnace as soon as possi! The 
amount of carburization depends on the nature of the charge, a charge poor in C 
will carburize more without reaching a very high content of C; with a charge of 
about 3% C carburization wili be increased but be lower than expect: and 
with a charge with eutectic contents of C a decarburization takes place. These 


conditions are illustrated by tables giving the increase of C in per cent for \arious 
mixtures of pig iron and scrap steel; a practical average is: 


.. f« ££ oe 22 25 50 
ae & YO ee eee © 2.77 2.53 1.48 
% C in the resulting cast iron............... 8.11 3.07 2.80 
gk BY. SRR e i ee 1.34 1.33 2.59 
Carburization by cementation processes is compared with that in the cupola, tem- 
peratures up to 1400° C. have to be applied in order to obtain 0.9% C up to 
34 mm. of thickness of layer. Ha (5e) 
Case Carburizing in Salt Baths (Die Einsatzhartungen mit Salzbadern) R. 
Cotett. Technische Blatter der deutschen Bergwerkszeitung, Vo\. 24, 
Jan. 28, 1934, pages 42-43. Discusses case carburizing in general, outlines 


disadvantages of carburizing with solid compounds, deals in particular with ad- 
vantages of salt bath carburizing: (1) considerable saving in wages and fuel costs, 
since this method is more rapid, (2) attaining of greater uniformity of al! parts 
carburized simultaneously, (3) no distortions due to uniform temperature and uni- 
form heating, (4) accurate temperature control, (5) no surface oxidation and 
sealing of carburized parts, (6) no formation of free cementite. These advantages 
and the possibility of continuous operation go to show that, in most cases, salt 
bath carburizing is superior to former method. Whereas it was formerly assumed 
that merely thin cases can be obtained by this method it is pointed out that 
cases up to 2 mm. thick can be produced in 4 - 6 hours. GN (5e) 


Nitriding (5f) 


Denitriding in Salt Baths and Molten Aluminum. H. H. Asupown. Machinery, 
Vol. 38, Aug. 1932, pages 921-923. Nitrided steel heated in a bath of fused 
sodium potassium nitrate at 800° C. will soften from 1000 Brinell to 380. Heat- 
ing in Al powder up to 660° C. is also successful. When parts of tool are to be 
treated all of it should be heated to 400-500° C. to avoid distortion or cracking. 
Change in hardness is mostly due to an inward diffusion of nitrides. Heat involved 
in die-casting of aluminum alloys has no softening effect on nitrided dies. 


RHP (5f) 
Nitralloying Practice and Processes. Pt. 11. J. W. Urguuarr. Heat Treating 
& Forging, Vol. 18, Aug. 1932, pages 468-470. Discusses machining of 


nitriding steels, surface decarburization, distorticn and warping during treatment, 
forging and stamping temperatures, advantages of and equipment for nitriding, and 
time required. MS (5f) 


The Nitriding Process. Engineer, Vol. 156, Oct. 27, 1933, page 406. 
Brief summary of a paper on Nitri-cast-iron prepared by the Sheepbridge Stokes 
Centrifugal Casting Company of Chesterfield, England, and presented before the 
Scottish branch of the Institute of British Foundrymen, Oct. 14, 1933. LFM (5!) 

Mechanical Properties of Surface Hardened Steels (Proprieta meccaniche 
accial nitrurati) Icin1o Transtni. L’Ingegnere, Vol. 7, Nov. 1933, pase 
805-3811. A study of the resistance to fracture and the elastic properties of 3 
nitrided soft steel, a nitrided semi-hard steel, and a Ni-Cr steel, to determine the 
influence of case hardening upon these properties. The results show that nitriding 
did not have a deleterious effect in any of the cases studied. 7 tables and 8 curves 
give the test results. RRS (5f) 

Design of Nitrided Tools. Bernarp Tuomas. Heat Treating & Forging, 
Vol. 19, Dee. 1933, pages 93-95. Deals with the spalling of sharp corners 
of nitrided dies. This is attributed to the corner’s acquiring a double hardness due 
to the penetration from the 2 sides of the angle. The difficulty can be obviated by 
rounding the corner. In a specific case, a corner was given 4 radius of about % the 
total depth of hardness penetration obtained. The die performed satisfactorily 
after. In cases where pressure and abrasion occur together, maximum tolerance 
should be allowed in the dimensions to reduce the effect of pressure to a weet 
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FURNACES, REFRACTORIES & FUELS (6) 


M. H. MAWHINNEY, SECTION EDITOR 


Thermal Studies of a Pig tron Mixer (Warmemesstechnische Untersuchungen an 
einem Rohelsenmischer) L. Kaspers. Archiv fiir das Eisenhiittenwesen, 
Vol. 7, Feb. 1934, pages 445-453. Thermal Conditions in Hot-Metal Mixers, 


Measurement of Heat Losses. Iron & Coal Trades Review, Vol. 128, Mar. 23, 
1934, pages 485-486 (Discussion). Time-temperature measurements in vari- 
ous parts of a 600-ton pig iron mixer were made, and the heat losses through 
radiation and conduction determined. Mention is made of the possibility of re- 
ducing these losses by surfacing the mixer with aluminum sheet and by better 
insulation. Ha + SE (6) 

Permeability of Refractory Materiats te Gases (Die Gasdurchlassigkeit von feuer- 
festen Steinen) F. H. Crews & A. T. Green. Feuerfest-Ofenbau, Vol. 9, 


Oci./Nov. 1933, pages 143-144. See Metals & Alloys, Vol. 3, Dee. 
1932, page MA 360. EF (6) 
3-Phase Electric Arc Furnace. Samurt Arnotp. Heat Treating & Forging, 
Vol. 20, Mar. 1934, pages 143-146, 148. See Metals & Alloys, Vol. 
5, Mar. 1934, page MA 110. MS (6) 
Repairs to Steel Furnaces. Watter Lister. Metallurgia, Vol. 9, Mar. 1934, 
pages 145-147. Gives directions for making the bottom in basic and_ acid 
open-hearth furnaces. JLG (6) 
Tar for Steel Plant Use (Stahlwerksteer) Feuerfest-Ofenbau, Vol. 9, Oct./Nov. 
192 page 143. Steel plant tar should have the following properties: 
(1) Great binding power to hold together the dolomite grains during ramming, 
(2) high C residue of 60-62% hard pitch, (3) smooth distillation curve to 
insure gradual baking, (4) absence of any dissociating fracture such as naphthalene 
(be 1%), (5) uniform composition. Ordinary coking tar should be distilled 
to oach the following volatile fractures: 
Wa Up to 170°C. 220° (boiling) 230° 270° 300° 860° 
0 0% 1% 1% 6% 9.5% 30.5% 
EF (6) 
Industrial Heating. Electrical Review, Vol. 114, Jan. 26, 1934, pages 111, 
1] i Survey of the possibilities of electric melting and heating fur- 
n n the metal industries. They offer an enormous field of development. 
MS (6) 
Heating Galvanizing Kettles by Diffusion Combustion. H. M. Heyn. Steci, 
V Nov. 18, 1933, pages 24-25. Pot is 8 ft. long, 2% ft. wide, and 
8 in. deep, and is inclosed by a setting 10 ft. 4 in. long, 6 ft. 11 in. 
W nd 4% ft. deep. It is heated by 2 diffusion combustion gas burners 
pl t diagonally opposite corners, 11 in. below the top of the pot to pro- 
\ at at the point where radiation losses are greatest. Burners fire in op- 
D lireetions along the sides of the pot, into ducts. Products of combustion 
tr through first duct, reverse direction and return to the burner end, where 
tl reverse again and pass on out the flue. This installation replaced a coke- 
fir nstallation with the result that the amount of dross formed has been re- 
d 2/3, vate of heat transfer into kettle has been increased, fuel per hr. 
is , kettle life is longer, and overall cost per ton of work produced has been 
n lly decreased with an increase in quality. MS (6) 
Buttweld Pipe Plant Arranged To Eliminate Backtracking. J. B. Neary. 
Stecl, Vol. 94, Jan. 8, 1934, pages 21-23 Describes plant and equipment 
of Pittsburgh Tube Co., Monaca, Pa., with chief attention to the furnaces. 
Tr are 2 pipe-making units with regenerative-type, gas-fired furnaces. A gas- 
fir walking-beam type of normalizing furnace handles small sizes of pipe. 
Galvanizing tank is set in a brick furnace with gas burners firing onto a re- 
fractory bed. MS (6) 
How Gas Fuel Has Been Applied at the Tooele Smelter. J. B. Neatry. 
Mining and Metallurgy, Vol. 14, Sept. 1933, pages 375-376. Describes 
the ase of gas as fuel at the plant of the International Smelting Co., Tooele, 
for roasting, reduction, sintering, drossing, smelting and for power. VSP (6) 
Enameling In Automatic Gas Furnaces. J. B. Nearey. Jron Age, Vol. 131, 
June 8, 1933, pages 901-902, adv. sec. page 12. Describes an automatic 
gas furnace used by the American Stove Co. at its New Process-Reliable di- 
vision, Cleveland. VSP (6) 
Self-Regulating Induction Furnaces. Mechanical World & Engineering 
Record, Vol. 94, Nov. 3, 1933, pages 1054-1055. The feature of these 
furnaces, the working principle of which is illustrated by diagrams, is the physi- 
cal constant used for temperature control, by which no variation of temperature 
can occur accidentally. Special alloy bars are fitted where they are subject to 


the furnace temperature. These bars lose their magnetism with rise of temperature 
and thereby diminish the input of energy to the furnace. Control is dependent 
solely on the composition of the alloy. Kz (6) 


Use of Flexible Leads Provided with Water Circulation (Note sur l’emplol des 
conducteurs flexibles & circulation d’eau) Journal du Four Electrique, Vol. 43, 
Mar. 1934, pages 95-96. The use of seamless flexible tubes for cooling leads 
of high power electric furnaces by water circulation was started in 1926 on 
carbide furnaces. It was patented in France in 1928 and somewhat later abroad. 
Considerable advantages are claimed and the design is entirely practical. JDG (6) 


Co-ordinated Heat Conservation at the Normandy Park Steel Works, Scunthorpe. 
W. J. Brooxe. Engineering, Vol. 136, Dec. 29, 1933, pages 722-724. 
From paper read before the Iron & Steel Institute, Sept. 13, 1933. See Metals 
& Alloys, Vol. 5, Apr. 1934, page MA 140. LFM (6) 


Investigations of Inferior Fuels and Their Applicability (Untersuchungen minder- 
wertiger Brennstoffe und ihrer Verwendbarkeit) K. BrurcceMann. Gliickauf, 
Vol. 70, Apr. 7, 1934, pages 317-321; Apr. 14, 1934, pages 341-346. 
Inferior fuels have now often to be used for economical reasons and it was 
investigated whether waste washings (from coal mining) contain enough heating 
value to justify their burning. Experiments led to development of a process and 
better analysis to use waste washings economically with an ash sontent of 40 
to 60% in boiler plants. The losses increase with increasing ash content, the 
economical limit lies between 65 and 70%. Ha (6) 


- Passau Graphite as Refractory Material (Passauer Graphit fiir fewerfeste Zwecke) 
ace Bucnunoitz. Feuerfest-Ofenbau, Vol. 9, Oct./Nov. 1933, pages 140- 
— Refractory furnace materials have to meet requirements fundamentally 
; erent from crucible materials. Among the latter graphite plays an eminent 
role. The Flinz-graphite of the Bavarian Forest is particularly adapted, while 
amorphous graphite widely occurring is unsuitable for crucible manufacture. 


F EF (6) 
I Mae Years of Combustion Research. W. A. Bone. Journal Society Chemical 
ndustry, Vol. 52, July 14, 1933, pages 202T-209T. An excellent historical 
review. VVK (6) 


we Type of Checker Brick Gives More Efficiency te Stoves in Blast Furnaces. 
i M. M. Baitey. Brick & Clay Record, Vol. 84, Feb. 1934, pages 56-57. 
> ae standard brick of special shape gives more surface area and does not 
axe any stagnant spaces. Ha (6) 


vo ain the Utilisation of Blast-Furnace Gas. W. B. Baxter. Engineering, 
leon 6, Sept. 15, 1933, pages 318-320. From paper read before the 
Vol = Steel Institute, Sheffield, Sept. 13, 1933. See Metals & Alloys, 

- 5, Apr. 1934, page MA 138. LFM (6) 
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New ideas, new ob- 
jectives, new methods 
and achievement... 
on every front Industry 
marches. In the van- 
guard goes scientific 
research. Significantly, 
the Hall of Science is 
preeminent among im- 
posing structures at the 
Century of Progress. 


HE QUALITY of steel is constantly 
improving. Dolomite refractory 
practice must advance correspondingly. 
Progress dictates both. The Magnefer of 
tomorrow must be astill better refractory. 


The use of clinkered dolomite must 
contribute increasingly to the reduction 
of furnace delay time and production 
cost. It must also serve to enhance the 
quality of basic steel. Basic Dolomite, 
Incorporated, largest manufacturer in 
the field, pledges twenty years of experi- 
ence to the furtherance of these ends. 
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8-FOOT DOME 





Axsove: Dome constructed eight 
feet in diameter, nine inches 
thick, and with a nine-inch rise. 
The brick were cut from stand- 
ard 9” EF Insulating Brick. 


... heat reflection, 
strength, and light 
weight were achieved 


with standard 


Betow: Another view of dome. The EF 


Armstrong’s Brick were cut and laid up dry at our 

factory on a pile of wet sand con- 

EF BRICK toured exactly in accordance with the 
plan for the dome. 


OR all furnace construction where strength 
and light weight must be combined with 
semi-refractory properties, Armstrong’s EF 
Brick is especially desirable. The dome, shown 
above, is a typical example of the adaptability of 
standard EF Brick shaped to fit a specific job. 
No fire brick protection is needed with 
Armstrong’s EF Insulating Brick, except where 
it is exposed to the direct impingement of the 
flame or abrasive action. 
Armstrong’s EF Brick saves fuel costs, too! 
For with thinner, lighter walls, heating time is 
shortened and production speeded up. EF 
Brick is recommended for temperatures up to 
| 2475° F., and is available in all standard fire 
) brick shapes and sizes as well as special shapes 
up to 12” x 24” x 414”. You'll find Armstrong’s 
EF Brick equally serviceable on electrically 
heated resistance-type equipment and on all 
coal, oil, and gas-fired furnaces. 

For samples and further information on 
EF Brick write Armstrong Cork & 
Insulation Company, 982 Concord 
Street, Lancaster, Pennsylvania. 






Armstrong’s..EF .. Nonpareil 


Three Insulating Brick for Industrial Furnaces 
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Formation of Silicon Carbide (Die Bildung des Siliziumkarbids) K. Arnor & 
E. HaussMANnN. Zeitschrift fiir anorganische und allgemeine Chemie 
Vol. 215, Nov. 10, 1933, pages 66-74. The formation of SiC was ip. 
vestigated with particular regard’ to the kind of raw material used; in the experi- 
ments, quartz and anthracite, charcoal or petrol coke were used. No difference 
between the 3 materials could be reported in the end product; the most prae- 
tical procedure is to take anthracite because of the greater weight of the charge 
and therefore greater amount of SiC. Reduction of Si02 by C starts at 1600°C., 
the crystals formed grow with increasing temperature; they disintegrate again at 
2250° whereby graphite remains in the form of the previous SiC crystals. The 
existence of the often assumed ‘“‘siloxicon,’’ a non-crystalline substance form- 
ing at 1600°C., could not be confirmed. It seems to be only a mixture of Sit 
and SiO. of very fine crystals. Ha (6) 
Developments in the Construction and Operation of Soaking Pits (Neuerungen 
im Bau und Betrieb von Tieféfen) W. Krens. Stahl und Eisen, Vol. 54, Feb. 
1, 1934, pages 101-109; Feb. 8, pages 133-137; Feb. 15, pages 152-158. 
A very detailed critical account of the construction and operation of 12 soaking 
pit installations, giving construction costs, required space, repair costs, and the 
methods of heating. SE (6) 
Study on Constant Temperature Apparatus. Vi. A Simple Low-Temperature 
Thermostat. Vil. A Note on the Controlling of Am Electric Furnace. Suu Kaw. 
BARA & Mototaro Matsut. Journal of the Society of Chemical Industry, 
Japan, Vol. 35, Apr. 1933, pages 134B-137B. The first article gives a 
description of an accurate and reliable thermostat. The second describes the con- 
trol of an electrical furnace by an air bulb thermo-regulator, and the regulation 
of the thermocouple. MAB (6) 
Utilization of Electric Energy in Recent Metallurgical Furnaces (Die Verwendung 
von elektrischer Energie in neueren Schmelzéfen) A. Karsten. Die Metallbirse, 
Vol. 23, Dec. 16, 1933, pages 1601-1603; Dec. 23, 1933, pages 1633-1634, 
Principles of low and high frequency furnaces, electrical data, and winding dia- 
grams. High frequency furnace efficiency drops from 96% to 70-80% with Fe 
and steel melts, yielding an average of 90% during the whole melting pro- 


cedure. With Ni the average efficiency is 85%, and 78% in the case of brass 
due to its high conductivity. The advantages of high frequency furnaces are 
summarized. EF (6) 


On the Fundamental Formula of Designing Electric Furnaces. Goro Hanana, 
Journal Society of Chemical Industry, Japan, Vol. 37, Jan. 1934, pages 


9LB-10B. Resistance furnaces designed for producing pig iron from Fe ores 
with reducing agents such as coke are described. The discussion concerns the 
electrodes used for such furnaces and the formulae involved. MAS (6) 

Stress Relieving Furnace Handles 35-Foot Pipes. Steel, Vol. 93, N 6, 
1933, page 28. Describes furnace at Boulder Dam. Information is similar to 
that in article by Charles Longenecker in Heat Treating & Forging, V 19, 
Sept. 1933, pages 21-22. See Metals & Alloys, Vol. 5, Apr. 1934, 
page MA 136. Ms (6) 

Electric Furnace Is Retired After 15 Years of Service. Steel, Vol. 93, Novy. 6, 
1933, page 34. Sivyer Steel Casting Co., Milwaukee, has installed new 


3%-ton ’Lectromelt furnace to take the place of one which made 32,844 heats 
totaling 111,438 tons. In the new unit, roof and superstructure are lifted from 
the body and swung sidewise 90° by hydraulic pressure, permitting entire charge 


to be dumped in by a bucket. Ms (@) 

Steelmakers Apply Insulation to Minimize Melting Costs. Steel, Vo!. 94, 
Jan. 1, 1934, pages 121, 127. Reviews developments in open-hear(!: fur- 
nace practice and construction in 1933. These include methods of C. H. ‘terty, 
Jr., for control of FeO; full sloping back-walls; multiple pass checkers; and in- 
sulation of furnaces above the charging floor. MS (6) 


The Design and Operation of Industrial Furnaces Using Gas, Oil and Electricity. 
S. N. BrapsHaw. Association of Manchester Engineers, Trans ons 
Session 1932-33, pages 193-226. The design of a furnace with regard te 
choice of materials as influenced by heat losses through the walls is explained, 
Electric furnaces do not have the great losses of heat carried away by flu gases 
in the case of fuel fired furnaces. Value of recuperators and regenerators (a) 
cussed. 1 

‘Refractory Cements with Silicon Carbide Base (Les Ciments Réfractaires a Base 
de Carbure de Silicium) F. Croset. Arts-et-Métiers, Vol. 85, Mar. 1935, pages 
101-104. Article comprises following chapters: (1) General data on SiC. 
(2) Manufacture of SiC. (3) Properties and uses of SiC. (4) Refractory ce- 
ments obtained with SiC. Cements are composed of SiC and suitable binder 
which can be maintained in good condition only if they are kept in tight vessels. 
Dry cements which are mixed with water only at time of making linings are also 
available. Example of ramming lining of an oil crucible furnace is given. In 
this case it is said that 1500 melts can be obtained with the same = 6) 

Wire Rod Baker Operates with Controlled Atmosphere. Stec/, Vol. 94, Feb. 19, 
1934, pages 30, 32. Installation at plant of National Screw & Mfg. Co., 
Cleveland. Designed and built by Morrison Engineering Co., Inc., —— (6) 

Insulating Refractories Gain More General Application. Stec/, Vol. 94, Jan. 1, 
1934, pages 132-133. Reviews developments in the refractories industry in 
1933. Most significant feature has been more widespread adoption of semi- 
refractory insulating brick in various types of melting furnaces. MS (6) 


Acid Lining for Melting Non-ferrous Metals in High Frequency Furnaces (Saures 
Futter zum Schmelzen von Nichteisenmetalien in Hochfrequenzéfen) J. A. Kujut- 
scHarew & S. A. LéwensteIn, Feuerfest-Ofenbau, Vol. 9, Dec. 1933, 
pages 157-158. Laboratory and service condition tests on acid linings for 
non-ferrous metals. The corrosion resistance was determined against an 80/20 
Cu-Ni alloy (1300°C.). The experimenters recommend the following synthetic 
mixture as a substitute for the widely used Eisenberger Klebsand: Clay, 12%; 
glass, 15%; ground sand, 30%; natural sand, 33%; coarse grained quartz, 10% 
(100-400 mesh/em.2). The presence of extremely finely ground glass is rather 
essential since it seals the cracks in the lining and prevents: its perforation by 
the metal bath. The maximum moisture content for the crucible bottom is 
6-6.5% and 5-5.5% for the crucible walls. The time of the first melt should be 
extended to 6-7 hrs. Thorough mixing of the ingredients is stressed. oe 


drying with an electric coil for 2 days has been applied. 6) 
Use of Revolving Furnaces for Small Steel Castings. F. Grorrrtr. Metal 
Progress, Vol. 25, Dec. 1933, pages 47-48. Low cost of installation, ease 


of operation, constznt quality, and low production cost are given as advantages 
in the production of steel for small castings in the rotating furnace of r 
Brackelsberg type. WLC (6) 


The Importance of Electric Heating in Industry (Die Bedeutung der Elektro- 
warmetechnik fiir die Industrie) G. Detrrmar. Zeitschrift Verem deutscher 
Ingenieure, Vol. 77, July 1, 1933, pages 693-694. A general discussion 
of advantages of electric heat application in manufacturing processes. Although 
the cost of electrie current is often higher than other fuels this may be easily 
compensated by lower labor, fewer repairs, less waste. A few examples ihe) 
this. 

investigation Inte the Proper Distribution of the Heat Absorbing Area in 2 Hot 
Blast Stove (Untersuchung iiber die richtige Verteilung der Warmespeicherflache in 
Hohe und Breite in einem Winderhitzer) E. Drerscutac. Feuerfest-Ofendaw, 
Vol. 9, July-Aug. 1933, pages 97-99. Based on service data, the ter- 
isties of a hot blast stove are evaluated. By re-arranging the same heating sur- 
faces in regard to height and diameter, a comparison with the original air heater 
yields clues relating to further stove measurements and calculations. 6 retreat 
5 diagrams. EF (6) 
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Save Time and Fuel 
with TAYLOR REFRACTORY 
: 
. INSULATING BRICK! 
REPLACE THOSE HEAVY, HEAT ABSORBING 
; furnace linings with this new light-weight refractory. 
' The resulting increase in capacity and reduction in 
fuel consumption will effect immediate returns. 
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; | ing furnaces—furnaces such as the Ajax-Northrup 
: ime required for reaching operating temperature. eit dee Alen. cite —fee teccoms ond non-ferrous 
; irnaces identical except for kind of linings. J y 
) metals. 
: Write for complete information. 
; THE CHARLES TAYLOR SONS CO The unusual success of Norton Cements is due 
CINCINNATI, OHIO | largely to the fact that there are different mixtures 
} , . *_* . . 
ey. for different conditions—mixtures which do the 
er ee ee job for which they were intended and do it well. 
‘ire-Clay and High Alumina Refractories. 
| : —_ a Let Norton Magnesia Cements reduce your lining 
costs. There are also Alundum (fused alumina) 
and Crystolon (silicon carbide) Cements. 
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: NORTON COMPANY, Worcester, Mass. 
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For your most Exacting 
Requirements, use. . . 


“ALUMITE" 


REFRACTOR IES 
Intermittent 


and 


Continuous Furnaces 


ORS = 
SEO 
—, 


Special Shapes of 
Every Description 


“RI-43” Refractory 
Insulating Material 


Muffles 
Smelters 
Crucibles 
High Alumina 
Sillimanite 
Silicon Carbide 


Special Analysis to meet 
Individual Conditions 


WE CAN ASSIST YOU 
CONSULT US 


The MASSILLON REFRACTORIES Co. 


(Founded by W. G. Hipp) 


Massillon, Ohio 


On the Lincoln Highway—Convenient for Truck Delivery 





Insulation of Open-Hearth Furnaces. N. ArteEN HuMpurey. Blast Furnace 
& Steel Plant, Vol. 22, Mar. 1934, pages 149-151. For successful insula- 
tion of open-hearth furnaces above the charging floor level, it is extremely jm- 
portant that temperatures within the furnace be controlled and that suitable ip- 
sulating materials applied in the proper thickness be used. For example, if the 
temperature on the inner surface of a 6-in. thick silica brick roof is maintained 
at 3000° F., first layer cf insulation should not disintegrate or shrink at tem- 
peratures ap to 2600° F. and should not flux below 3000° F. Only sufficient thick- 
ness of this less expensive and more effective insulating material can be used, A 
high AloOg super-refractory insulating brick is very satisfactory for the first layer, g 
thickness of 2% in. usually being efficient. If the second material can withstand 
temperatures of 1900° F. as is the case of monohydrate bauxite insulation, g 
thickness of 1% in. is about the limit. MS (6) 


Development of Automatic Combustion Control Systems. J. L. Hopcson & 
L. L. Rogsinson. Institution of Mechanical Engineers, London, 1934. Paper, 
5%x8% in., 72 pages. Paper presented on January 26, 1934, before English 
mechanical engineering body, deals with principles and methods rather than with 
mechanical details, traces history, states lines of development, describes 13 of the 
more important European and American automatic combustion control systems, 
critically evaluates their characteristics, analyzes factors on which speed of response 
and accurate control depend, discusses elimination of hunting, sets forth considera- 
tions which affect the choice of mechanisms, reports test results, and urges de- 
sirability of installing automatic combustion control. Apparently, no manufacturer’s 
own diagrams were reproduced but all of the 38 diagrams of systems and parts were 
especially prepared for this searching and comprehensive treatment. MIB (6) 


Removing the Sulphur from Coke-Oven Gas by the Thylox Method (Entfernung 
des Schwefels aus Kohlendestillationsgasen nach dem Thylox-Verfahren) FE. Kocn, 
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Stahl und Eisen, Vol. 53, Dec. 14, 1933, pages 1301-1305. By the 
thylox method recently developed by the Koppers Co. of Pittsburgh for removing § 
from coke-oven gas the S is obtained in a readily usable form. Treating all the 
German coke-oven gas in this way would yield enough S to more than supply the 


German domestic demand for S. In the thylox process the coke-oven gas is washed 


—— with an alkaline arsenic solution the HeS present 


in the gas combining with the 


dissolved arsenic salt; on oxidation of the wash liquor part of the S separates out 


as colloidal S. SE (6) 

Furnace Transformers. S. S. Coox. Electric Journal, Vol. 30, Sept. 1933, 
pages 359-361. Transformers for the operation of electric furnaces sub- 
ject to exacting conditions. The currents are large, short-circuits are not uncommon, 


current surges are heavy and uninterrupted service is required. Transformer r Op- 
erating electric steel furnaces are usually designed for 10 to 12 low voltages ranging 
from 70 to 24 volts. Half of these are obtained by applying constant high voltage to 


different taps in the high-voltage winding connected in delta and the other hialf by 
applying the high voltage to the same taps with the high-voltage winding connected 
in star. One or two of the higher voltages are used for melting down the charge and 
one or two of the lower voltages for refining and holding the heat. When proper 


voltages have been determined for the conditions involved connections can be easily 


changed during the run. 


operation considerable reactance is required in 


In order to stabilize the are to avoid ‘‘wild’’ furnace 


circuit especially during the 


melting period. Transformers are usually installed in separate room to keep out dust 
and since air circulation is limited they are usually water cooled. Winding ‘etails, 
coils and ete. are discussed. 


CBJ (6) 





NO SPARES- 


This big normalizer is operated by NO SPARE ments. Sizes range from 4 to 16 
one multi-stoge Spencer Turbo. PAR ounces, and 42 to 20 horse power. 
No spore unit was provided —no Ts eee 


spore parts ordered. 


This customer ond the manufactur- 
er of the normalizer had used Spen- 
cer Turbos for yeors. They knew 
they could depend on Spencer 


This degree of dependability is not 
on accident. The frome, beorings, 
and heads ore buil: with o gener- 
ous factor of safety. 


The clearance is lorge—the dur- 
aiumin blodes are light and strong, 
the peripherol speed is low, ond 
every machine is balonced before 
it leaves the factory 


Within its ronge of copatity, the 
Spencer Single Stoge Unit costs 












TURBS 





DENCEF 


-COMPRESSORS 


much less than the multi-stage type; 
requires 'ess space and for many, 
applications, is meeting all require- 





For individual service the Spencer 
“Midget” is available, furnishing a) 
12-ounce pressure ond 60 cubic 
feet per minute. 


For larger sizes and heovy duty) 
service, the Spencer Mult)- Stoge; 
Turbo Compressor is still the stond- 
ord. Sizes 8 oz. to 5S ibs. 100 to 
20,000 cv. ft. 


Moterials, workmanship and inher- 
ent design of all Spencer Turbos) 
ore identical, 


Ask your furnace of oven monu- 
tacturer for complete information. 


THE SPENCER TURBINE CO. 
HARTFORD, CONN. 


























TO OPERATE CHART 


Select from general classification, in blue ring on lower 
disc, the type of casting in which you are interested. Set 
arrow at numbered triangle corresponding to specific appli- 
cation. Physical properties will be found in windows on 
right of center, and corresponding chemical composition 
in windows on left of center. 


Copyright. 1932 by 
The Internetions! Michel Company, Ine, 
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MANGANESE NICKEL HEAT TREATMENT 
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* A wide range In steel content has been given since the exact amount required to obtain the recommended 
Total Carbon content will depend on the characteristics of the individual furnace in which the materiel 
is produced. The extremes given have, however, been successfully used, and the foundryman can 
determine the exact amount with a knowledge of melting conditions In his own unit. 
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HEAT TREATMENTS FOOTNOTES 
















A—Oll Quench 1575°F.-1600°F. 1, Migh hardness due to martens!- 
» yy oe . tle structure In light grid section 

—Oll Quench "F .-1S78°F. 

Draw 800°F.-1100°F. 2. Hardness on chilled face 

C—Anneat at 1400 F 3. Strength In grey section 
Drawing temperature depends 
on section size. Heavy sections FURTHER IMPORTANT INFORMA. 
S00'F., light sections 1100°F, TION ON REVERSE SIDE OF CHART 







THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York, N. ¥s. 


Forming & Stamping— 
Light Heavy 


HANDY ALLOY COMPOSITION CHART 


@ Every engineer, metallurgist, foundryman and purchasing agent should 


V8 5 2_e& 


Y have a copy of this handy, quick-reading chart that tells at a glance the 
6 ene Ry . . 

* composition and treatment to use to obtain improved properties in 49 
" types of commonly used iron castings. It also gives, just as concisely, addi- 
el tional useful facts about each Nickel Cast Iron composition. « Mail the 
" coupon for your copy. Both circles are printed on stiff, durable cardboard 
: in attractive colors. 
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THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK, N. Y. 


Please send me your Nickel Cast Iron Application Composition Chart. 
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The One Way to 

Know the 

Corrosion - Proof 
Quality 

of Your Stainless 


Welding Rod 


Y the test shown in 

this unretouched 
ner one of the 
country's largest refineries 
made choice of stainless 
electrodes for important 
welding. Its engineers laid 
down 7 well-known brands 
of rod on a short bar, 
machined them flat and 
put them through a series 
of acid baths, without 
pre-treatment. You see 
how each stood the at- 
tack. 


MAURATH 
Stainless Rod Stood 
the Acid Attack 


without a Flaw 
The arrow indicates the 
weld made with a 
MAURATH Stainless and 
Heat-Resisting Electrode. 
It is the wholly satisfac- 
tory answer to your stain- 
less welding problems. Be- 
sides, MAURATH rod lays 
down easily, flat, vertical 
or overhead. It's as free- 


less as it can be made 


ek tn, ae E flowing and sputter- 





and still keep its matchless 
corrosion-proof quality. 


Write for free samples and 
make your own test. Our wide 
experience with stainless weld- 
ing is at your service. 


MAURATH, Inc., 7307 Union Avenue, Cleveland, Ohio 


MAURATH 


Pa. 
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JOINING (7) 
Welding & Cutting (7b) 


C. A. McCUNE, SECTION EDITOR 

Influence of the Welded Material on the Porosity of Arc-Welds (Der Einfluss des 
Grundwerkstoffes auf die Bildung vone Fehistellen bei der Lichthbogenschweissung) 
F. Lettner. Archiv fiir das Eisenhiittenwesen, Vol. T, Nov. 1933, pages 
311-314. Plates 10 mm. thick were arc-welded with bare rimmed steel elee- 
trodes, and deep-etched sections through the welds examined for porosity. High rates 
of welding and rapid solidification of the fused metal caused increased porosity; 
higher current tended to reduce it. Steel with only traces of Si gave little porosity; 
Si contents from 0.1 to 0.3% tended to cause porosity, but with still higher gj 
contents porosity again decreased and was eliminated at about 0.6% Si. Increase 
in C and Mn content up to 0.4 and 1.7%, respectively, also eliminated porosity, 
SE (7h) 

Welding Speeds Building of Golden Gate Bridge. C. B. Leauny. Modern Mea 
chine Shop, Vol. 6, Feb. 1934, pages 24-26. Torch-cutting and welding 
processes used in the construction are briefly described. Ha (7b) 
Shaping and Welding (Gestaltung und Schweissung) W. Jonac. Autogene 
Metallbearbeitung, Vol. 27, Feb. 1, 1934, pages 36-38. The consideration 
of properties of materials for the design of welded structures is discussed; utiliza- 
tion of space, welding methods applied, adaptation to purpose and space have to be 
considered to create properly manufactured structures and increase appearance and 
economy. Ha (7b) 
Application of Nomographs to Calculations in Welding (Die Anwendung der 
Nomographie fiir die Kalkulation in der Schweisstechnik) L. Hunsicxer. 
Autogene Metallbearbeitung, Vol. 27, Feb. 1, 1934, pages 33-36. The 
correct estimation of time required for certain welding work is of importance for 
the calculation of prices. It is shown how the variables, for instance, diameter of 
pipes, changes of angles, etc. can be taken care of in a nomogram from which the 
actual welding time and also preparation and cooling time can be read. An example 
illustrates the method. Ha (7b) 
An Investigation of the Stresses in Longitudinal Welds. Wrir1am Hovcaarp. 
Proceedings National Academy of Sciences, Vol. 20, Jan. 1934, pages 17- 
23. Three theses from Mass. Inst. of Tech. are reviewed briefly and the re- 
sults expressed mathematically. AHE (7b) 
Gas and Arc Welds In Aluminum. G. O. Hoctunp. American Ma 


hinist, 
Vol. 78, Jan. 31, 1934, pages 112-114. Present day practice of welding Al 
and Al alloys is reviewed. Gas-welding with oxy-hydrogen, oxy-acetylene oxy- 
natural gas is applied with equal success, for heavier sections, over 0.25 oxy- 
acetylene is used as the higher flame temperature permits of faster welding, while 
for very light gages under 0.05 in. the 2 other gases are mostly used. e im- 
portance of a proper flux to break up the oxide film on the surface is poin'ed out. 
Electric are welding prefers at present the metallic are but the carbon are ymises 
well with automatic machine welding. Operation is faster than gas weldinv, costs 
are about the same. A table shows electrode diam. with current to be applied for 
various thicknesses of material. Ha (7b) 


The Strength of Welded Joints, in Particular the Dependence of the Strengths 
on Shape (Ueber die Festigkeiten der Schweissverbindungen, insbesondere iiber die 
Abhangigkeit des Festigkeiten von der Gestalt) Horrrcen & G. [P:rrerr, 
Autogene Metallbearbeitung, Vol. 27, Jan. 15, 1934, pages 17-22. Dis- 
cussion of paper (see Autog. Met. Vol. 27, Jan. 1, p. 1) by Graf. Some results 
with fillet welds are reported which show that shorter seams have a higher strength 
than longer seams; acetylene welds of 30 mm. length showed 35.5 | mm,2 
(fracture in the seam), of 60 mm. length 31.8 kg./mm.2 (fracture in the seam), 
90 mm. 27.0 kg./mm.2 (fracture in the material). The same experience was made 
with electric welds, the resp. figures being 41.8-35.2-27.3 kg./mm.2 The reason is 
found in the different ratios of seam stress to tensile stress of the rod; the strength 
of the seam depends greatly on its deformability and on the deformation of its 
surrounding. That welded seam is most uniformly utilized which can well equalize 
local overstresses, which also means that that welding material is best which pos- 
sesses the greatest capacity for being deformed. In general, acetylene welding seemed 
to be superior to electric welding. A combination of butt weld with filled |ap-weld 
gave very good results, especially in endurance fatigue tests. This is a weld where 
a piece of material is put between the butt ends and fillet welded. Ha (7b) 

Welding in Plant Rehabilitation. Gro. Hetrrricx. Welding Engineer, Vol. 
19, Feb. 1934, pages 19-22. Points to be observed in employing weld’ng 
processes in repair and maintenance work in factories are discussed and i!!strated 
by examples. Ha (7b) 

Fluctuations in the Results of Hardness Tests of Hardened Steels (Schwankungen 
in den Ergebnissen der Hartemessung bei geharteten Stahien) O. HencsTe NBER. 
Technische Mitteilungen Krupp, No. 2, 1933, pages 40-43. See Metals 


& Allovs, Vol. 5, Feb. 1934, page MA 47. Ha (9b) 
The Design, Fabrication and Erection of a Small All-Welded Machine Shop. 
C. Hersey. Structural Engineer, Vol. 12, Jan. 1934, pages 2-9. Paper 


before the Institution of Structural Engineers, London, Jan. 1934, abundantly il- 
lustrates and fully describes the design and assembling by welding of a small ma- 
chine shop incorporating a 5 ton travelling crane. WH (7b) 
Fusion Welding (La Soudure Autogéne tout Court) R. Granyon. Revue de 
la Soudure Autogene, Voi. 25, Jan. 1933, page 2677. Author explains 
that terms used in order to designate kinds of welds are unduly adopted since the 
French term ‘‘soudure autogéne’’ (fusion welding) is sufficient for welds which 
really resort to fusion process. FR (7b) 
Tests for Judging Welded Structures (Versuchsergebnisse als Grundlage fir 
Bemessungsregeln geschweisster Konstruktionen) O. Grar. Stahl und Eisen, 
Vol. 53, Nov. 23, 1933, pages 1215-1220. The testing of various types of 
welds, particularly fatigue testing is briefly considered. It is concluded that for 
static loading, the tensile strength of the joint may be used for judging the safety 
of a welded structure, and for dynamic loading the fatigue strength. SE (7b) 
Strength of Welded Joints, in Particular the Dependence of Strength on Shape 
(Ueber die Festigkeiten der Schwelssverbindungen, Insbesondere fiber die Abhanglg- 
keit der Festigkeiten von der Gestalt) Orro Grar. Autogene Metallbear- 
beitung, Vol. 27, Jan. 1, 1934, pages 1-12. Reports on tests made to de- 
termine the influence of the shape of a welded joint on the strength. Butt-welds 
are stronger when the weld is not vertical to the axis of the direction of force but 
under an angle to it. Properly arranged laps can reduce the stresses and give better 
distribution; this depends however on thickness of lap to thickness of material to 
be joined. The tensile strength of such joint is not increased by laps over the butt 
weld but the endurance strength is improved. Gas-fusion welding seemed to be 
superior to electric arc welding. The paper must be referred to for the many differ- 
ent forms of butt and lap-welds and their combinations. Ha (7b) 
Electric Arc Welding in the Manufacture of Municipal Appliances. J. H. Grvvett. 
The Welder, Vol. 6, Feb. 1934, pages 88-91. Application of wel 
containers in refuse collecting vehicles resulted in great saving of weight, neat and 
clean appearance, lessened cost of production (about 20%) and a (Tr) 
a 
Evolution of Fusion Welding as Seen In Technical Literature (L’Evolution de la 
Soudure Autogéne et la Presse Technique) C. Francue. La Technique Moderne, 
Vol. 25, Aug. 1, 1933, pages 527-529. Review and summary of 21 articles 
published in American, English, German and French technical magazines. FR (7b) 
The Arc Welding of Goods Wagons on the Victorian Railways. W. Fratonsy- 
The Welder, Vol. 6, Feb. 1934, pages 76-80. Detailed description of design 
and procedure. Ha (7b) 
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Electrically Welded Jetty in Budapest (Elektrisch geschweisste Landungsbriicken 
jn Budapest) Envevi. Die Elektroschweissung, Vol. 5, Feb. 1934, pages 38 - 
39, Description of design, construction, calculation and deflection measure- 
ments upon test loading of 2 jetties recently built in Budapest. Results of test 
joading confirm that a welded construction is much more rigid than a a - 

aL ‘ 

Caisson Welding on the World’s Largest Bridge. Joun H. Donor. Welding 
Engineer, Vol. 19, Feb. 1934, pages 17-18. Erection and sinking opera- 
tions are described. Ha (7b) 

Present Position of Teaching of Fusion Welding (Ou en est V Enseignement de 
la Soudure Autogéne) A. Descrances. Bulletin de la Société des Ingénieurs 
Soudeurs, Vol. 4, Jan. 1933, pages 812-820. Lecture before the ‘‘Société 


des Ingénieurs Soudeurs.’’ First, history of teaching of welding in France is made. 
Present position is then explained and it is shown that workers and engineers are 
well trained in the French ‘‘Welding Institute’’ and ‘*Welding Technical School 
hut that training of foremen is somewhat defective. In last section of his lecture, 
author reviews present position of welding teaching in foreign countries and con- 
eludes that statistical data prove that welding applications are the most developed 
in France and that this is due to efforts more important than elsewhere which have 
heen made for improving welding teaching but that much remains to do for de- 
veloping welding teaching throughout French industry. FR (7b) 
Electric Arc Welding. N. Grant Darton. Transactions South African 
Institute of Electrical Engineers, Vol. 23, Dec. 1932, pages 343-345. See 


Metals & Alloys, Vol. 5, Jan. 1934, page MA 18. WHB (7b) 

Fusion Welding in Remote Heating Equipments (La Soudure Autogéne dans les 
Installations de Chauffage & Distance) M. Couturier. Revue de la Soudure 
Autogene, Vol. 25, Jan. 1933, pages 2682-2685. In modern heating equip- 


ment, heat is obtained in a central station and then distributed to houses or 
buildings through pipe lines joining of which is dealt with in present article. For 
these pipe lines, cast Fe is still used but steel tubes with welded joints and 
tested under inside pressure of 20 kg./cm.2 are today preferably resorted to. For 
diam: over 300 mm., steel pipe lengthwise water gas welded are used and for 
sma] liameters seamless tubes are adopted. Tube elements are welded together by 
meal oxy-acetylene welding. Test on a 400 mm. line with 5 mm. wall thickness 
has to an elongation of 8 mm. in the weld which did not show any sign of 
weakness. This test corresponds to a stress of 2,800 kg./em.2 which is of course 
never t in practice. Before welding, tubes must be thoroughly fitted together in 
order have strong welds and to reduce loss of charge in the fluid inside of the 
tube ize of welding torch is selected on approximate base of 100 liters of 
acety per hour and per millimeter of wall thickness to be welded. Close atten- 
tion t be given to the problem of expansion of lines under heating. In a pipe- 
line designed stresses under thermal expansion must not exceed 7-10 kg./mm.2 
at w welds work considerably under proof stress. Examples of dispositions for 
taki ‘count of expansion are given. And examples of remote heating using welded 
tubes are also illustrated. FR (7b) 


Atom-Physical Basis of the Phenomena in the Welding Arc (Atomphysikalische 
Grundiagen der Vorgange im Schweisslichthogen) H. von Conrapy. Die Elektro- 
schuvissung, Vol. 5, Feb. 1934, pages 21-25. Whereas a number of 
fundamental investigations have elucidated the electro-physical occurrences in the 
earbon are and mercury are a lack of knowledge is observed as regards the physical 
occurrences in the welding arc, in particular the metal are. The various theories on 
the electric oceurrences in the metal welding are are considered with special refer- 


ence {9 the somewhat different conditions in the Areatom arc. In the welding arc 
not only the physical occurrences are of importance but also the mechanical forces 
effecting transition of the weld drops. Author tries to explain these various forces 
and develops a theory giving an explanation for many occurrences observed in prac- 
tical welding. GN (7b) 


Stress Distribution in Fusion Joints of Plates Connected at Right Angles. 
E. G. Coxer & R. Russet. Engineer, Vol. 155, Apr. 21, 1933, pages 394- 
397; Werft, Reedereit und Hafen, Vol. 14, July 1, 1933, pages 185-186. 
See \letals & Alloys, Vol. 5, Feb. 1934, page MA 57. LFM + WH (7b) 

Welding of Naval Aircraft Structures. Enpw. W. CLexton. Sheet Metal In- 
dustrics, Vol. 7, May 1933, pages 53-54. See ‘‘Welding in the Construction 
of Naval Aireraft,’’ Metals & Alloys, Vol. 5, Feb. 1934, page MA 57. AWM (7b) 

Review of Literature Dealing with Fusion Welding (Revue de la Presse de la 
Soudure Autogéne) J. Britiir. Bulletin de la Société des Ingénieurs 
Soudeurs, Vol. 4, Jan. 1933, pages 835-851. Account given before the 
French Welders’ Association. Manufacture of following parts is explained: Steel 
poles (The Welder, Dee. 1932); Foot bridge (Electric Welding, June 1932); 
Purifiers (Welding, Oct. 1932); Water station (Welding Engineer, July 1932); 
Tanks (Welding, Dec. 1932); Suspended roofings (Welding, Oct. 1932); Welded 
frames (Usine, Jan. 1933); Tinning troughs (Journal of American Welding 
Society, Sept. 1932); High pressure separator and reaction chamber (Babcock 
& Wilcox booklet); Hg vapor boiler (Welding Engineer, Nov. 1932); Tank 
demolition through gas cutting (Welder, Nov. 1932); Special use for cutting 
torch (Welding, Dec. 1932); Pipe lines, (Welding, Oct. and Dec. 1932 and 
Welding Engineer, Oct. 1932); Oxy-acetylene welded Al tanks (Dominion 
Ox-welding Tips, Sept.-Oct. 1932); Budd & Michelin carriages (Welding 
Engineer, Nov. 1932); Budd process (Welding Engineer, Aug. 1932). Tubings 
(Welding, Sept. 1932); Concrete cutting dise (Fusion Facts, Oct. 1932); 
Heating Tubings (Welding Engineer, Nov. 1932). FR (7b) 

Welding in Repair Work. C. W. Brett. Electrician, Vol. 111, Dee. 22, 
1933, pages 773-774. Low temperature welding of east iron and several ap- 


Plications in repair work are discussed. CBJ (7b) 
Advance of Arcatom Welding (Entwicklung der Arcatomschweissung) Bom perc. 
Elektrizitaétswirtschaft, Vol. 32. Nov. 30, 1933, pages 514-515. The 


racteristie features of this welding method are summarized and 3 illustrations 
show its utilization in boiler construction. Bending and flanging tests were success- 
ful. Overhead welding and vertical seams offer no difficulties any more. WH (7b) 

Welding Longitudinal Seams of Shell Plating. L. C. Binner. Engineering, 
Vol. 135, Jan. 27, 1933, page 111; Transactions Society of Naval Archi- 
tests & Marine Engineers, Vol. 40, 1932, pages 149-195. See ‘‘Welding,’’ 
Metals & Alloys, Vol. 5, Mar. 1934, page MA 95. Ha (7b) 

Electric Welding for Reviving Small Shops During the Winter M (Elektro- 
schweissung zur Belebung des Kleingewerbes wahrend der Wintermonate) H. Baver. 
Elektrizitatswirtschaft, Vol. 32, Dec. 15, 1933, pages 529-532. Suggestions 
are furnished how electric welding could be advantageously used by the small shop 
Owner and illustrates welding of furnaces, kettles, bottle washing machine drum, 
frame of cooling unit, glass roof skeleton, staircase, small boats, structural steel 
frame-work, built-up work on gear and urges utilization of electric welding for 
making benches, tables, vessels, ash containers, wheels, frames, supports, flanges, 
cases, etc. Cast and malleable Fe, Cu, brass, bronze and Al can be electrically 
welded. The latter method exhibits less warpage than oxy-acetylene welding, is more 
fconomical in heat utilization and cheaper if 1 kwh costs less than 15 pfennigs 
(about 6 cents). WH (7b) 
Vol ng Chrome-Nickel Steel Risers. R. B. Arrcuison. Industry & Welding, 
ol. 6, Sept. 1933, pages 12-14; Machinery, N. Y., Vol. 39, Mar. 1933, 
page 479. See Metals & Alloys, Vol. 5, Mar. 1934, page MA 97. 

M RHP + Ha (7b) 
ja ik Station Tanks, Oxyacetylene Welded, Are of 18-8 Steel. Steel, Vol. 93, 
uly 10, 1933, page 25. Warping of seams was overcome by flanging each 
cmb about 3/16” at right angles to the main sheet for the full length of 

Section. Flanges were melted down to form the weld, no welding rod being 
necessary. Use of flux intended especially for high-Cr steels gives a. 
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NICKEL 


To Beat Corrosion and Wear 








Aspove— Heating element for 
Swenson Forced Feed Circula- 
tion Evaporator, sheathed with 
Nickel sheet. Electric welded 
with No. 31 INCO Nickel me- 
tallic arc welding rod. Nickel 
tubes and tube sheets. 

At Lerr—Similar job, riveted 
construction. 


But see how 


WELDING 


makes *this a cleaner job... one 
easier to fabricate 


HENEVER you re con- 
sidering equipment 


service, think of Nickel 
... WELDED Nickel. 

It’s stronger than steel. 
Immune to rust. It stub- 
bornly resists corrosion, 
and stands up under 
abrasion that would 
quickly wear out a metal 
less tough. 

And it is readily welded, 
without any “fuss or 
feathers.” Without com- 
plicated technique. We'll 
gladly give you convinc- 
ing evidence on that 


score. Just ask for it. 
~ . . 


Expert engineers, trained in 
welding pure Nickel, Inconel 
(Chrome Nickel & 
Alloy), Monel Metal, Z¥*tS 
and Nickel-Clad Steel 

are at your call for Ww 


consultation and help. 





INCO WELDING RODS AND FLUXES 


for PURE NICKEL 
Oxy-Acetylene...‘“T’’ Nickel Gas Weld- 
ing Wire. 


Metallic Are...INCO Nickel Metallic 
Arc Welding Wire No. 31. 


Carbon Arc... INCO Nickel Carbon Are 
Welding Wire No. 21. 


for MONEL METAL 
“Ong Acctytene ...Monel Gas Welding 
Ire. 
Metallic Are...INCO Monel Metallic 
Are Welding Wire No. 30. 


Carbon Arc. ..INCO Monel Carbon Arc 
Welding Wire No. 20. 


for INCONEL 
**Oxy-Acetylene ... Inconel Gas Weld- 
ing Wire. 
Metallic Are...Inconel Metallic Are 
Welding Wire No. 32. 


for NICKEL-CLAD STEEL 
(for welding of nickel side ) 
Oxy-Acetylene...‘‘T’’ Nickel Gas Weld- 
ing Wire. 


Metallic Are...INCO Nickel Metallic 
Are Welding Wire No. 31. 

Carbon Arc... INCO Nickel Carbon Are 
Welding Wire No. 21. 


FLUXES 
Use *INCO Gas Welding and Brazing 
Flux for Monel Metal. 


** Oxweld ‘‘Cromalloy’’ Gas Welding 
Flux for Inconel. 


No flux is used for the gas welding of 
Pure Nickel or Nickel-Clad Steel. 
7 


INCO welding materials as listed can most 
conveniently be obtained through regular 
INCO distributors. 

Detailed welding instructions furnished 
on request. 


ees 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N.Y. 
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Steel Frames for Diesel Engines. C. H. Srevens. Report of Diesel Engine 
Users Association, No. 8S. 110, Oct. 12, 1932, 33 pages; Mechanical 
World & Engineering Record, Vol. 42, Nov. 25, 1932, page 506. See 


Metals & Alloys, Vol. 5, Mar. 1934, page MA 97. JWD + Kz (7b) 
Experiments with Cooled Acetylene Gas in Steel Flasks (Versuche mit gekiihitem 
Azetylen-Flaschengas) STEPHAN STARK. Autogene Metallbearbeitung, Vol. 
26, Dec. 15, 1933, pages 378-379. Acetylene gas in flasks (dissousgas) is 
dissolved in acetone which has in cold temperatures a considerably greater dis- 
solving capacity for acetylene than at normal or higher. Experiments showed 
however that even at temperatures as low —26°C. the pressure and supply of 
the gas from the container was entirely satisfactory for uninterrupted welding. 
Ha (7b) 
Welding Tests with the ‘‘Linde’’ Welder (Schweissversuche mit dem ‘‘Linde’’ 
Welder) E. Zorn. Forschungsarbeiten auf dem Gebiete des Schweissens 
und Schneidens mittels Sauerstoff und Azetylen, Series 8, 1933, pages 
23-30. The Linde Air Products Co. employs a welding method for steels 
with low or medium C content and steels with less than 1.5% Mn which utilizes 
the chemical properties of the C contained in a non-oxidizing oxy-acetylene flame; 
this © forms pure Fe and CO with the oxides of Fe, is easily soluble in Fe 
and easily absorbed in the hot Fe, reduces the melting point of the Fe-C alloy, 
increases the solidification range of Fe-C mixtures, and protects other alloying 
constituents, especially in a reducing atmosphere. The flame is adjusted for an 
excess of acetylene, 97 parts of 0 to 100 parts of CoaHe, against 104 O and 
100 CoHe in the neutral flame. The welding rod can contain C from 0.05-0.50%, 
Mn 0.5-1.75%, Si 0.20-1.50%, according to the material to be welded. The 
method of procedure, preparation of the work, instructions for adjustment and 
selection of flame according to material, and examples are given. Ha (7b) 
Welding in the World (La Soudure dans le Monde) P. Senn. Revue de la 
Soudure Autogene Vol. 25, Jan. 1933, pages 2690-2691. Matters re- 
viewed are the following ones. (1) Test on a welded two branch tube (Welding 
Engineer, Nov. 1932). (2) Joining of high strength steels (Elektroschweissung, 
Oct. 1932). Repair of a locomotive cylinder by oxy-acetylene welding (Mechanical 
& Welding Engineer, Sept. 1932). Welded metal roofing Welding, Oct. 1932). 
Changes in form of the metal brought by the are (Mechanical & Welding 
Engineer, Aug. 1932.) FR (7b) 
A Preliminary Research into the Effect of Heat Treatment on Welds. L. W. 
Scuuster. Proceedings Institution of Mechanical Engineers, Vol. 124, 
Apr. 1933, pages 569-599. Includes discussion. This is the first report of 
the Welding Research Committee of the Institution of Mechanical Engineers. The 
committee expects to study the various effects that heat treatment has on welded 
pressure vessels. Considers the changes in toughness brought about by heat treat- 
ment. Deals with a trial set of tests made with a high class electrode, the 
results being intended as a guide for future research. The electrode core was of 
mild steel containing about 0.12% C and 5% Mn. It was covered with a heavy 
coating of Fe-oxide and silica in a proportion giving an acid slag, a half lap 
coating of white asbestos, among other ingredients the coating contained ferro-Mn 
for de-oxidizing and adding Mn synthetically to the weld metal. Several tables 
and photomicrographs show the heat treatment used and the results obtained. 
The Izod test seems to be suitable for showing changes that heat treatment may 
bring about in the weld metal. The shock value of the top run is considerably 
less than that of the lower runs. The good shock value obtained in the lower 
runs is largely due to the very fine grain structure. This structure can be se- 
cured in the gop run only by a form of heat treatment that cannot be carried 
out practically. The best results after a heat treatment at 900°C. are possible 
only with a very rapid rate of cooling. RHP (7b) 
Modern Welded Constructions for Chemical Apparatus (Neuzeitliche Schwelss- 
konstruktionen im chemischen Apparatebau) Huco Scurorper. Chemische 
Apparatur, Vol. 21, Feb. 10, 1934, pages 21-27. A collection of different 
designs, double cylinders, manholes, joints, supports, etc., made up by welding 
and cutting from solid metal is illustrated and procedure described. 8 references 
of descriptive literature. Ha (7b) 
Manufacture of Agricultural Machine Frames by Welding (La Construction par 
Soudure des Batis de Machines Agricoles) R. Satettes. Revue de la Soudure 
Autogene, Vol. 25, Aug. 1933, pages 2840-2842. Details are given for a 
number of agricultural apparatus, particularly pulverizers in which frame and 
tank are constructed by are welding. FR (7b) 
Rebuilding Hammer Edges with the Oxyacetylene Torch. E. D. Soperstrom. 
Welding Engineer, Vol. 18, Dec. 1933, pages 28-29. Worn-off hammer 
edges are rebuilt by welding on new material; procedure is described. Ha (7b) 
Use of the Shielded Carbon Arc Process. E. W. P. Smitn. Sheet Metal 
Industries, Vol. 7, Dec. 1933, pages 495-496. The development of the 
shielded carbon are is explained. The specific gravity of deposited metal is 7.84 
to 7.86, well above A.S.M.E. code 7.80. Tensile strengths from 65,000 to 
76,000 lbs./in.2, and elongation of 20 to 30% in 2 inches of weld metal are 
obtained. Shielded carbon arc weld metal resists corrosion much better than 
non-shielded metal. AWM (7b) 
Flame Cutting (Das Autogenschneiden) Zentralblatt fiir die Zuckerindustrie, 
Vol. 41, Aug. 5, 1933, pages 572-573. General survey on cutting of Fe 
and steel. EF (7b) 
The Application of Electric Arc Welding by the Norwegian Government Railways. 
Welder, Vol. 6, Feb. 1934, pages 84-87. Design and procedures are de- 
scribed in detail. Ha (7b) 
Electric Arc Welding on the Egyptian State Railway. Welder, Vol. 6. Feb. 
1934, pages 82-83. Describes welded underframes. Ha (7b) 
Electric Welding Practice in British Railway Shops. Welder, Vol. 6, Feb. 1934, 
pages 68-72. Description, of methods used and illustrations are given of a 
few British railroad companies. Ha (7b) 
Electric Welding in the Construction of Sea-Going Trawlers. [i’elder, Vol. 6, 
Feb. 1934, pages 73-75. Description of satisfactory results for large trawlers 
of 155 ft. length. Ha (7b) 
Application of Correct Design, Good Welding, and Field Testing to Structural 
Work. Welding Engineer, Vol. 19, Jan. 1934, pages 21-23. Advantages 
and eventual savings of welded design are discussed in general and means de- 
scribed to test welded work in the field. Ha (7b) 
Magnetic Investigation of Weld Joints and Work Pieces (Magnetische Untersuchung 
von Schweissverbindungen und Werkstiicken) Technische Blatter der deutschen 
Bergwerkszeitung, Vol. 24, Feb. 18, 1934, page 93. Brief description of 
new magnetic testing method of weld seams as previously outlined by Pfaffenberger, 
Die Elektroschweissung, Vol. 4, July 1933, pages 135-136. GN (7b) 
Metallic Construction. Welded Steel Structure (La Construction Métallique. La 
Charpente Métailique Soudée) La Technique Moderne, Vol. 25, Jan. 15, 1933, 
pages 63-65. Properties of seams are reviewed and metal structure in dif- 
ferent portions of welded seam is described then some examples of girders and 
posts made with welded plates, angles and other. profiles are given. Numerous 
kinds of joints made possible by weldiiig process are illustrated. FR (7b) 
Coal Mining Company Uses Welding To Bulld Bridge of Old Pipe and Rails. 
Steel, Vol. 93, Sept. 25, 1933, page 30. Bridge in Wyoming, 393 ft. 4 in. 
long and 52 ft. high, was built by are welding. MS (7b) 
The Latest Developments in Applying Electric Welding te Ship Building (De 
siste nyheter | skibsbygning paa elektrosveisningens omraade) Tecknisk Ukeblad, 
Vol. 81, Mar. 15, 1934, pages 169-171. An abstract of article by J. P. 
Wadling in The Welder, dealing with the use of electric welding in the con- 
struction of M/S Port Chalmers. Among the advantages gained by this method 
are greater strength, a more water-tight construction, and an appreciable saving 
in the tonnage of steel required. BHS (7b) 
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Absorption of Gas in Welding Probed. Stec/, Vol. 93, Aug. 14, 1933, pages 
27-28. Westinghouse Laboratories Study Gas Absorption During Welding. Jro, 
Age, Vol. 132. Aug. 31, 1933, page 17. Weld pads are prepared in g 
special welding hood in which the atmosphere may be controlled. Interaction be- 
tween gas and metal is studied by chemical and gas analysis of the deposited 
metal. Confirmed lower Ng absorption in an atmosphere of 98% No as compared 
with that in air. It is suggested that No is absorbed by the metal in the form 
of an active Nog-O02 compound. MS + VSP (7b) 

Oxy-Acetylene Cutting as an Aid to Welded Design. H. Verson. W elding 
Engineer, Vol. 19, Jan. 1934, pages 13-16. Application of the cutting 
torch has made possible manufacture of parts according to a more theoretical] 
line of design as is possible in castings. Many examples of machine tools, foup- 
dations, etec., are given as illustration. Ha (7b) 

Economy of Torch Cut Parts Permits Refinement. L. R. Turrs. Machine 
Design, Vol. 5, Jan. 1933, pages 11-13. The toreh cut process applied to 
the manufacture of a new paper folding machine is discussed in full detaij 
emphasizing the following advantages of the oxy-acetylene cutting torch as g 
promising method in machinery building industry: savings by elimination of ma- 
chining, flexibility of the method permitting changes on experimental units, re- 
duction in weight without sacrificing but rather increasing strength. Gas cutting 
of the frames is accomplished by the pantograph method whereby the travel of 
the torch is controlled by a templet. Edges of the gas cut plates are readily 
smoothed by a hand grinder. Use of Mg for parts which must be lifted by 
the operator reduced the weight to 65% of the same assembly when an Fe cast- 
ing was employed. WH (7b) 

Built-up Welding and Its Utilization in Ship Engine Repair (Die Gussschmelz- 
schweissung und ihre Anwendung bei der Instandsetzung im Schiffsmaschinenbay) 
Hans Tirxe. Schiffbau, Schiffahrt und Hafenbau, Vol. 34, Sept. 15, 1933, 
pages 321-323. Diagrams show data on bending strength, hardness and de- 


flection of 5 different casting materials in the original, gas welded, hot, and 
cold welded state. The last method yielded decidedly inferior properties and 
should be dismissed. Illustrations refer to built-up work done on huge ship engine 
frames. High Si cast iron is used as welding material. The castings are slowly 
heated to and cooled from 800°-900°C. after welding at 1000 amps. and 40-60 
volts. WH. (7b) 


Significance and Utilization Possibilities of Electric Welding for Smal! Shops 
(Bedeutung und Anwendungsméglichkeiten der Elektroschweissung fiir das Handwerk) 
Straus. Elektrizitaétswirtschaft, Vol. 32, Dec. 15, 1933, pages 525-528. 
Paper before the Berlin Section of the Verein Deutscher Elektrizitiits Werke, 
Sept. 29, 1933. Owing to the manual skill involved, electric welding offers an 


opportunity to small shops. The tendency of replacing castings by welded econ- 
structions also opens a new field to this branch of industry. A single built-up 
job sometimes justifies the installation of an electric welding equipment i: a small 
shop. The numerous illustrations show partly typical reconditioning work done by 
electric welding and partly joining possibilities of more complicated ure in 
structural engineering. WH (7b) 


12-Ton Rack for Sponge Ball Press Repaired by Thermit Welding. Si.c/, Vol. 
93, Oct. 30, 1933, page 31. 600 lbs. of forging thermit was used. MS (7b) 
Telescopes Are Housed in Welded Steel Buildings. Stee/, Vol. 93, Oct. 16, 
1933, pages 26-27. Structures for housing 2 telescopes at the United States 
Naval Observatory, Washington, D. C., have arc-welded framing and outer and 


inner sheet-steel coverings. MS (7b) 
Training Good Welders (Pour Former de Bons Soudeurs) Soudure ct Oxy- 
Coupage, Supplement to Revue de la Soudure Autogene, Vol. 10, June- 


Aug. 1933, page 185.. Description of appliances used at the Institut de la 
Soudure Autogene for-holding the job when welders are trained to weld upwards, 


downwards and in lying position. This operating in various positions has proved 
necessary for training. good workers knowing best method to use in each case, for 
instance, in case of welding pipe lines in trenches. FR (7b) 


Electrically Welded Boiler Drums. Shipbuilder & Marine Engine-Builder 
Vol. 40, Sept. 1933, page 416. A review of the work by the Babcock & 
Wilcox Co. in the manufacture of boiler drums, pressure vessels, plant for chem- 
ical and oil industries, and pipe lines. JWD (7b) 

Studies and Researches (Welding) (Travaux et Recherches) Revuc de la 
Soudure Autogene, Vol. 25, Aug. 1933, page 2848. Summarized position 
of studies on welding processes dealing with following points (1) High strength 
feeding metal: Best results obtained on welded joints are, with Si-Mn alloy steel 
as feeding metal; ultimate strength 45 kg./mm.2, elongation (in 4”) 18-20% 
and with nickel steel; strength 55 kg./mm.2, elongation 12-15%. (2) Destrue- 
tive tests on welded vessels give always a fracture in the plate far from welded 
seams; more than 200,000 vessels’ made during the last two years have given 
no failure in service. (3) Intricate structures can be made with arc welding 
taking much care to prévent distortion and using special electrodes. (4) Tests 
made on torches having to resist high pressure show that much remains for im- 
proving torches tested. (5) Tests on acetylene generators are continuing and re- 
sults will be reported later. FR (Tb) 

Welding in the World (La Soudure dans le Monde) Revue de la Soudure 
Autogene, Vol. 25, Aug. 1933, pages 2850-2851. Several abstracts from 
world technical literature are given and deal with following subjects: (1) Build- 
ing of a welded bridge at Lanaye (Belgium) abstract from ‘‘l’Ossature Métallique 
(no date). (2) Fusion welding in erection of airship mooring pole—abs 
from ‘‘Welding’’ June 1933. (3) A new gondola for exploring stratosphere— 
abstract from ‘“The Welding Engineer,’ June 1933. (4) An entirely welded tank 
barge—abstract from ‘‘Electric Welding,’ (no date). (5) Strengthening of & 
landing place for unloading coal—abstract from ‘‘The Welding Industry,” (00 


date). FR (7b) 
At the Show of Decorator Artists (Au Salon des Artistes Décorateurs) Revue 
de la Soudure Autogene, Vol. 25, Aug. 1933, page 2893. Incomb 


pieces of furniture for steamers developed by ‘‘Société Studal’’ are illustrated. 
These pieces of furniture are made of solid bars of Studal alloy assembled through 
welding. Others are manufactured with welded light alloy tubes. FR ( 
Research Works on Welding (Travaux de Recherches) La Revue de la Soudure 
Autogene, Vol. 25, Jan. 1933, page 2689. Review of research which are 
in progress at the ‘‘Office Central de la Soudure Autogéne’’ (1) Study of protecting 
glasses for fusion welding : with an apparatus using a photo-electric cell, glasses cal 
be classified according to their protective values for all kinds of rays. (2) Destrue- 
tive tests of welded troughs under water pressure : A new apparatus for failgue 
tests under water pressure is under construction. (3) Welding of 12% Mn steel 7A 
new oxy-acetylene method has given good results and will be reported later as S008 
as practical value recognized. (4) Tests of acetylene generators : apparatus 
have all given good results. FR (7b) 
Applications of Fusion Welding in Art tronwork (Les Applications de la Soudure 
Autogéne en Ferronnerie d’Art) R. M. Revue de la Soudure Autogene, 
Vol. 25, Jan. 1933, pages 2688-2689. In an article well illustrated applica 
tion of oxy-acetylene welding in art ironwork is demonstrated. : FR (7b) 
Usual Method of Repairing an Old Bridge. Railway Engineering & Maw 
tenance, Vol. 29, Oct. 1933, page 471. The methods employed in applying 
the arc-welding process to the reinforcement of chords of a bridge built in 189 
is illustrated in drawings and described in detail and emphasizes the peculiar 7) 
ing conditions of the repair job. WH by, 
Oxy-Acetylene Cutting Regulations. Oy-Acetylene Tips, Vol. 13, Feb. 19 y 
pages 29-34. The proposed rules and regulations (Bulletin No. 23, Code 1. 
Part A in the State of New York) for use of blowpipes in structural steel, 
tions, qualification. tests and cutting practices are d and explained 
examples. Ha (7b) 
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Electric Welding In Lengthening the Ships of the ‘‘Albert Ballin’ Division 
ef the Hamburg American Line (Die Elektroschweissung bei der Verlangerung der 
Schiffe der ‘‘Albert Ballin’’-Klasse der Hamburg-Amerika-Linie) Die Elektro- 
schweissung, Vol. 5, Jan. 1934, pages 12-14. After considering efficiency 
to be attained by remodeling bow and lengthening ships by 12 m. parts electrically 
welded are considered. For the first time the joints of the outer skin plates were 
welded in a ship of large size. Chiefly non-coated electrodes were used with the 
exception of application of core electrodes in welding outer plates. In all 10,000 m. 
of seams were made. GN (7b) 

The Electrically Welded Littoria Tower in Milano (Der elektrisch geschweisste 
Littoria-Turm in Mailand) Die Elektroschweissung, Vol. 5, Jan. 1934, pages 
16-17. Describes details of welded construction of mentioned tower. See 
Il Politecnico, 1933, No. 8. GN (7b) 

Automatic Arc Welding in Bridge Construction (Selbsttatige Lichtbogenschweissung 
im Briickenbau) Elektrizitatswirtschaft, Vol. 32, Oct. 15, 1933, pages 452- 
453. Describes how automatic electric welding was utilized on the longest 
bridge electrically welded in Germany (315 m. long). The following table compares 
manual and automatic welding: 


Width of weld in mm. Efficiency in m. /hr. 


hand automatic hand automatic 
5 5 2 5 
7 7 1.40 4 
10 10 0.90 2 
12 12 0.40 


With reference to electrode consumption in kg./m. weld, automatic welding works 
10% cheaper than hand welding. The tendency of utilizing thin, continuous welds 
instead of thick, broken beads in structural engineering speaks in favor of automatic 
machine welding. WH (7b) 
Welding Cast Iren. Automobile Engineer, Vol. 23, Sept. 1933, page 331. 
Brief note on a process developed by Messrs. Barimar, Ltd. Does not give details 
of the method but states that gray iron castings and malleable cast iron can be 
welded at temperatures no higher than those employed in brazing by use of a 
special anti-oxide fluxing compound. RHP (7b) 
Figures Which Speak for Economy of Electric Welding (Zahlen, die fiir die 
Wirtschaftlichkeit der Elektroschweissung sprechen) K. Ruppin. Elektrowdarme, 
Vol. 4, Mar. 1934, pages 62-64. Time and energy required for electric welds 


of 1 m. length was determined as follows: 
Thickncss of sheet Consumption of electrodes Time Consumption 
mm. number diam. min. kwhr. 
4 8 3 about 22 about 0.9 
6 : ; } 24 1.5 
8 6 it 38 2.4 
6 4 
10 Ss 6 54 4.2 
9 3 
8 4 
15 10 6 80 5.6 
12 
20 13 ; 90 8 
Ha (7b) 


Welding of Pipes for Central Heating (La Soudure des Canalisations de Chauffage 
Central) RoussetetT & Mestier. Bulletin de la Société des Ingénieurs 
Soudeurs, Vol. 4, Jan. 1933, pages 821-834. Report on work of a Com- 


mittee having to study the question read before the French Welders’ Association. 
Tests have been made in order to establish average costs for, various sizes of tubes. 
Results can be summarized as follows: For tube sizes ranging from 12/17 mm. 


(inside and outside diameters) to 110/120 mm. time needed for making a butt 
joint varies from 1.20 min. to 9 min., acetylene consumption varies from 3 liters 
to 41 liters and that of oxygen from 3.5 liters to 49 liters. These results are 
compared with quite surprising ones published in ‘‘Welding’’ for similar experiments 
where times and gas consumption are nearly 10 times higher than those obtained 
in present tests. Other experiments have aimed to determine losses of charge of 
water in a tube with 10 welded joints as compared with that of similar tube of 
same length without joints. It is shown that these losses are very low and can 
be neglected in computations. In order to know strength of welds on tubes, tests 
have been made on welded tubes of various sizes; these tests have shown that 
breakage never appears at welded joints. Similar tests were made on same kinds 
of tubes after exposure of 120 hours in 10% KCI solution; breaking strengths 
obtained are somewhat lower than previously but breakage still appears always away 
from joints. In a last series of tests tubes of darge sizes were given destructive tests 
under inside water pressure. Cracks appear always away from welded joints under pres- 
Sure of about 350 kg./em.2, no leakage being noted before crack formation. 
FR (7b) 
Automatic Welding of Containers (Maschinelle Schwelssung von Behaltern) 
E. Rosenserc. Montanistische Rundschau, Vol. 26, Jan. 16, 1934, pages 
- Description of an apparatus for automatic welding of containers, built 
for the Russian petroleum industry by Elin A. G., Vienna, and capable of welding 
pieces up to 5 m. long and of 600-1,840 mm. diameter and 7-25 mm. wall 
thickness. Welding rods of 4-5 mm. thickness are guided automatically by a Leonard 
Machine. Two electrode holders are used, each fed by a machine of 300 amp. 
capacity; these may operate side by side on two different seams, or on the same 
seam, as desired. In 48 hr. this machine welded 22 containers of 1,500 mm. 
diameter; 5,000 mm. length, and 10 mm. wall thickness. BHS (7b) 
wn Applied to Oil-Well Drilling. M. L. Rocers. Welding Engineer, 
ol. 19, Feb, 1934, pages 23-25. Examples are described. Ha (7b) 
Applications of Welding to the Boilers, Piping and Equipment of a Mercury- 
Steam Power Plant. R. H. Rocers. Welding Engineer, Vol. 19, Feb. 1934, 
Hy 26-28. Describes use of welding from the particular point of view in 
case of absolute insurance against leaks in the pipes of mercury vapor. Ha (7b) 
Pe y+ sp lc Arc Welding (Das automatische ssen) K. Ritz. Die 
- au eschaveissung, Vol. 5, Jan. 1934, pages 4-9. Points that favor use 
omatic welding methods are first enumerated (1) lack of trained labor, (2) 
an working capacity by higher amperage and welding speed, (3) improved 
y of weld seams due to larger uniformity of welding process and. better mainte- 
hanee of working conditions, (4) independence of labor. Numerous automatic welding 
apparatus with Fe are are then described and shown starting with first German 
—e welding machine developed by Siemens Co. in 1915. With the develop- 
a of automatic machines for welding of wheel rims the fundamental parts of 
sod machines that are found in all later constructions were originated, the welding 
and the steering mechanism. The following machines are considered: for 
at Straight seams, welding sleepers, machine for welding longitudinal and 
<0 ingen large portable welding machines, etc. Similarly carbon are welding 
are discussed as those developed for automatically welding casks, air pre- 
» Tear axle bridges of automobiles, etc. GN (7b) 
; of Welding in Steel Construction (Fortschritte der Schwelssung im 
Stabtban on Rein. Der Bauingenieur, Vol. 15, Jan. 5, 1934, pages 12-15. 
ing been ¥ economic and structural advantages derived from application of weld- 
Hiabilit - construction, surpass the disadvantages of welding. However, the re- 
tos 4 : riveted constructions cannot be reached by welding. The causes determin- 
fatione ower fatigue properties of welded construction are outlined. Results of 
shaping are that reliable conclusions cannot be drawn yet on best methods of 
vbeeapesn wronged an prime anger for reliable application of welded 
enstructions are: porefree , avoidance of sharp cross-sectional transitions and 
means of decreasing stress maxima. GN (7b) 
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Welded Steel Diesel Structures. Journal of Commerce (Shipbuilding & 
Engineering Editions), Dec. 14, 1933, page 5. Welded steel crank-cases 
of high strength alloy steel show a saving in weight of 10 lbs. per horse-power in a 
1000 h.p. engine and at the same time have an increased rigidity. JWD (7b) 


Fusion Welded Steel Air Receivers. Jron & Coal Trades Review, Vol. 127, 
July 7, 1933, page 11. The British Specifications for stationary welded steel 
air receivers with respect to quality of material, tensile strength and elongation, 
number of joints, manner of making welded joints, butt welds and tests are dis- 
cussed. Mild steel made by the acid or basic open-hearth process and less than 
0.05% S must be used. Tensile breaking strength should be between 24 and 30 
tons/in.2 with an elongation not less than 23% for plates %” thick and more, 
and not less than 20% for plates below %”. General working instructions are 
given. Ha (7b) 

Penstock Fabrication by Welding. Engineering News-Record, Vol. 111, 
Dec. 21, 1933, pages 751-754. Steel slabs up to 2%” thick are bent and 
welded into 30 ft. diam. pipe in fabrication plant at the rim of Black Canyon 
for Boulder Dam. Following the completion of each welded joint every inch is 
photographed by X-ray for inspection. This will require the photographing and 
checking of over 400,000 lin. ft. of weld. Stresses are relieved by heating to 
about 1200° F. in an oil fired furnace. The pipe is accurately milled on the ends, 
shot blasted on the inside, given a primer coat of water-gas tar, and a final coat 
of coal-gas tar applied hot. Tests of weld samples are made in a completely 
equipped testing laboratory. CBJ (7b) 


Automatic Arc-Welding for Mass-Production. Engineering, Vol. 136, Nov. 
3, 1933, pages 485-488. Lengthy article showing photographs of and describ- 
ing various types of machines made by different companies. LFM (7b) 


Polish Specifications for Welded Steel Structures (Polnische Vorschriften fiir 
geschweisste Stahlhochbauten) Die Elektroschweissung, Vol. 5, Feb. 1934, 
pages 35-37. Specifications are considered under (1) specifications on calcula- 
tion and operation, (2) design of welded constructions, (3) material used and 
welding personnel, tensile tests, bending tests and shearing tests, (4) keeping of 
welding manual. GN (7b) 

Should Round or Square Welding Rods Be Used? (Soll man runde oder 
quadratische Schweissstabe verwenden?) Ly. Petrovic. Die Elektroschweissung, 
Vol. 5, Jan. 1934, pages 10-11. In comparative are welding tests for de- 
termining the chief properties of round and quadratic rods of cast Fe the following 
data were measured: weight of rods, length of rods, weight of melted rod, weight 
of remaining rods, welding time, time loss due to inserting new rods and interrup- 
tion of arc, power consumption. Power consumption/kg. of melted electrode, elec- 
trode loss by oxidation and splashing, time loss in percent of pure welding time 
were calculated. Table shows results: 

Electrode loss in percent Time loss in % 

Cast Fe electrode KWH _/kg. electrode of electrode weight of welding time 


Round 3.17 12.39 6.91 
quadratic 3.04 12.96 5.62 


(1) round electrodes require larger power consumption than quadratic, (2) time 
loss with round electrodes is by far larger than that of quadratic, (3) electrode 
losses on account of oxidation and splashes are lower for round electrodes. The re- 
sults are in favor of quadratic electrodes when production costs of electrodes are 
same, as holds true for non-coated electrodes used in investigation. GN (7b) 

Welded Heating Boiler (Geschweisster Heizungskessel) R. Pornscen. Autogene 
Metallbearbeitung, Vol. 27, Jan. 15, 1934, pages 22-25. Construction of 
a low-pressure boiler for a central heating plant is described. Ha (7b) 

Bronze-Welding a Large Gear. L. C. Monroe. Welding Engineer, Vol. 18, 
Dec. 1933, page 19. Cracks in a semi-steel crankshaft gear of a billet shears 
were successfully repaired by bronze welds with the electric arc. Ha (7b) 

Comparative Study of Oxy-Acetylene-Welding and Arc Welding (Etude Comparative 
de la Soudure Electrique a W’Arc) R. Mestier. Revue de la Soudure Auto- 
gene, Vol. 25, Jan. 1933, pages 2678-2681; Mar. 1933, pages 2726-2728; 
Apr. 1933, pages 2746-2748; May 1933, pages 2770-2772; June 1933, pages 
2794-2795; July 1933, pages 2818-2820; Aug. 1933, pages 2838-2839. Very 
substantial study giving opinions of leading manufacturers and engineers, together 
with numerous practical examples of applications as well as comparative results 
concerning applicability, value of joints obtained and cost for both types of welding. 
Conclusions of this long study can be summarized as follows: (1) Applicability: 
oxy-acetylene welding can be applied to all metals and alloys; steels, cast Fe, Cu, 
brass, bronze, Al, Ni, etc. On the contrary arc welding can only be resorted to for 
ferrous metals and more specially for steel. Therefore selection between the two 
processes must only be considered for steels. If it is a matter of butt joint or out- 
side welding of angles, oxy-acetylene welding is to be preferred. On the contrary, 
for overlapping joints of inside welding, are welding is considerably better and 
sometimes in the latter case only arc welding can be used. (2) Quality of welded 
joints: Both processes can give joints having properties required as to strength, 
ductility and fluid-tightness. The latter quality which was formerly always ques- 
tionable for are welded seams is now regularly obtained with method of numerous 
and superposed passes. On thin sheets (2-8 mm.) quality of oxy-acetylene welded 
joints is generally better than that of are welded ones. On the contrary on plates 
thicker than 8 mm., are welding properly made with quality feeding metal leads to 
joints generally more resistant than oxy-acetylene welding does if special feeding 
metals are not used with special method of application. Torch welding makes im- 
portant progress on latter lines. (3) Cost: Author has extensively studied this ques- 
tion on numerous types of application and arrives at the following conclusions. 
When the two processes can be indifferently used, oxy-acetylene welding which is 
cheaper must be selected. Contrary to common opinion, arc welding requires more 
time than oxy-acetylene welding for making a joint of same quality. With the 
former, labor represents 45% of total cost, whereas with the latter labor is only 
25-30% of total cost and improvements are to be hoped through better utilization 
of torch flame. Conclusively author points out that are welding has been unduly used 
in numerous cases where oxy-acetylene welding would have proved preferable; the 
two processes are not to be considered as competitive ones. FR (7b) 


Utilization Possibilities of Electric Welding (Die Anwendungsgebiete der Elektro- 
schweissung) L. Kucner. Elektrizititswirtschaft, Vol. 32, Dec. 15, 1933, 
pages 522-525. Discusses and illustrates the adoption of electric welding in 
the following fields: (1) structural steel work, (2) vehicle construction, (3) ship 
building, (4) machinery, (5) tube and vessel, and (6) boiler construction. Weight 
comparison on a bridge recently built in Germany yielded for the 2 standard 
structural steels: St. 37 riveted — 100, welded — 83%; St. 52 riveted — 78%, 
welded — 68%. Due to these savings in weight, electrically welded bridges were 
about 12% cheaper than riveted ones; 25% of weight was saved on express cars 
and 30% on oil tankers. Further data on electrically welded jobs accomplished in 
Germany during the last years are given. WH (7b) 

The Importance of the German Electric Welding Society for German Economics (Die 
Bedeutung der Deutschen Gesellschaft fiir Elektroschweissung fiir die deutsche Wirt- 
schaft) F. Kraue. Die Elektroschweissung, Vol. 5, Jan. 1934, pages 1-3. 
The growing utilization of electric welding in the German industry is based on 
technical and economic advantages that are discussed. The following items are 
pointed out in particular: (1) development of welding apparatus and auxiliary 
equipment lead to establishment of new industries, (2) application of electric 
welding promotes other branches of industry, (3) electric welding increases con- 
sumption of electric power. The role that above mentioned society played in this 
development is discussed with special reference to training of welding engineers 
and welders. GN (7b) 
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The British Welding Code. Engineering, Vol. 136, Oct. 6, 1933, page 390. 
Comments on a publication entitled: ‘‘British Standard Nomenclature, Definitions 
and Symbols for Welding and Cutting.’’ This is specification No. 499 of 1933 of 
the British Standards Institution. LFM (7b) 


The New Laboratory for Welding Technique of the Technical University Karlsruhe 
(Das newe schwelsstechnische Laboratorium der Technischen Hochschule Karlsruhe) 
A. KesSNER. Autogene Metallbearbeitung, Vol. 27, Feb. 1, 1934, pages 


38-42. The building was erected by gas fusion welding; columns, structures 
and parts are illustrated and a drawing is reproduced showing the welder how to 
proceed. Ha (7b) 


Welding Stainless-Clad Steel. Wa. B. Keetor. Welding Engineer, Vol. 18, 
Dec. 1933, pages 15-17. The process of manufacturing stainless-clad steel from 
9 insulated stainless steel plates, welded together on their circumference and placed 
in a mold in which mild steel is poured on and around them, is described. Methods 
of welding thin sheets and plates by electric are or gas are explained in detail and 
a few examples illustrated. Ha (7b) 


Arc Welding in Machinery Construction (Lichtbogenschweissung im Maschinenbau) 
K. Jurczyx. Die Elektroschweissung, Vol. 5, Feb. 1934, pages 26-33. 
Paper before Tagung fiir Elektroschweissung, July 21, 1933, Essen. Author sum- 
marizes his experiences in applying are welding to machinery construction, based 
on the results of year-long investigations. Considered are principal factors affecting 
fatigue properties of welded constructions. Sharp transitions in cross-section are 
very dangerous. By proper shape fatigue properties can be increased considerably. 
This is shown for 2 cases, joints of round and flat bars that were upset for in- 
creasing fatigue limit. Further tests refer to welding stresses. Change in length of 
weld seams at constant tension loads was studied. Practical examples confirm the 
conclusions drawn from the results of these investigations. The new welding principles 


developed were successfully applied in several cases, for instance, in welding the 
pillars of a chureh building, in welding a crane, in welding the roller bed of a 
rail ll, in welding a pump made of steel plate, in welding lever of a bar mill, 


guide box of a blooming mill, ete. GN (7b) 

Welding by Means of Machine Tools (Schweissen mit Hilfe einer vorhandenen 
Werkz« ugmaschine) A. Lion. Technische Blatter der deutschen Berqwerkszeit- 
ung, Vol. 24, Feb. 11, 1934, page 80. Shows how to apply a turning lathe 
to making longitudinal welding seams. GN (7b) 


Riveting (7c) 


_ Rivets Have High Tensile Strength Without Excessive Hardness. A. E. Grrson. 
Steel, Vol. 93, Oct. 2, 1933, pages 27-29, 37. Difficulty encountered in 
removing heads of countersunk rivets made of steel containing 0.30% C and 


1.60 Mn led to an investigation of Cromansil steel for rivets. This was found 
to exceed greatly the requirements of U. S. Navy Department specification 43R1c 
and to be free from the detrimental quality of excessive hardness after driving. 


Laboratory investigation included tests of parent metal and of riveted joints in 
single shear, double shear, and tension. Two grades of steel were used, (a) 
containing 0.105% C, 0.68% Si, 1.17% Mn, and 0.38% Cr; and (b) containing 
0.19% C, 0.60% Si, 1.10% Mn, and 0.30% Cr. In the single shear tests, the 


shearing load for (a) rivets varied from 73,700 to 82,500 lbs./in.2 and for (b) 
rivets. from 97,800 to 116,680 lbs./in.2 In the double shear tests, the shearing 
load for (a) rivets varied from 70,500 to 76,050 lbs./in.2 and for (b) rivets, from 
0 


0 to 106,350 lbs./in.2 Shearing load in double shear tests of an undriven 
rivet and driven rivet of (b) was 63,600 lbs./in.2 for the former and 112,200 
lbs./in.2 for the latter. Tensile strength of driven (a) rivets was 124,000-131,700 
lbs./in.2 and of (b) rivets, 135,000-161,000 lbs./in.2 Great increase in physical 
properties of Cromansil steel rivets indicates a beneficial effect of heat treatment 
which consists of heating the rivet to the necessary riveting temperature and cool- 
ing it rather quickly by contact with the cold piece. Working of the steel in the 
upsetting operation also imparts a beneficial effect. Hardness tests of driven rivets 
indicate that rapid cooling of the rivet in contact with the hole increases the hard- 
ness of ‘both rivet and bar. Rockwell B hardness increased from 75-77 near 
head of an undriven (a) rivet to 98-102 at about % in. from head of driven 
(a) rivet. Hardness of undriven test-bar was 85-86 and that of driven bar around 
rivet-hole was 98. Photomicrographs show refinement in grain structure brought 
about through heating and cooling of the rivet in contact with the part being 
riveted. Author’s opinion is that this steel is the best available for high tensile 


rivets and particularly so for application requiring flat head rivets to be finished 
flush with the work. MS (7c) 


Corroded Cover Plates on Deck Girders Replaced. Railway Engineering & 
Maintenance, Nov. 1933, pages 546-547. Corrosion of the top flanges of the 
girders of five 84 ft. 6 in. deck spans of the Missouri-Kansas-Texas bridge over 
the Arkansas river at Osage, Okla., gave rise to a repair job that was completed 
without the use of false work. although it involved the renewal of all parts of 
the cover plates in the top flanges that had exposed surfaces. The repair work 
done by riveting is fully described. WH (7c) 


Hydraulic Riveting and Its Effect on Boiler Materials (Das hydraulische Nieten 
und sein Einfluss auf die Kesselwerkstoffe) H. Sreur. Maschinenschaden, Vol. 
10, 1933, pages 137-144. Mechahical and thermal effects during riveting, 
which can hardly be avoided, cause aging defects in heat treated C steels. Replacing 
riveting by welding is urged for longitidinal, circular and end plate seams. EF (7c) 


FINISHING (8) 
H. S. RAWDON, SECTION EDITOR 


Better Cleaning Equipment Aids in Application of Surface Coating. Stec/, Vol. 
34, Jan. 1, 1934, pages 133-134. Reviews 1933 developments in cleaning, 
Pickling, and galvanizing. These include scale removal by high-préssure H20 sprays; 
rubber-lined and brick-lined pickling equipment; addition of inhibitors to acid 
before shipment; wider use of liquid fluxes; improved coating technique; side firing 
of galvanizing pots; and use of temperature control instruments. MS (8) 


Successful Finishing of Die Castings. Encar Parkinson & Franx V. Faut- 
HABER. Irom Age, Vol. 131, May 18, 1933, page «83, Adv. sec. page 14. 
Suecessful finishing of die castings is beset with many problems. In baking process, 
it is difficult to obtain good adherence of ‘‘finish.’’ This may be due to com- 
Position of alloys, to smooth surfaces or to oil, grease or grime. Die-casting alloys 
are: (1) Sn-base alloys, composed of 60 to 80% Sn, 2 to 7% Cu and 3 to 7% 
Sb and small percent of Pb; (2) Pb-base alloys with 80 to 96% Pb, 4 to 20% 
Sb and sometimes as high as 10% Sn; (3) Zn-base alloys with 80 to 90% Zn 
and small amounts of Sn and Cu or Al and Cu; and (4) Al-base alloys with 90% 
Al with small percent of Cu, Ni and Si. The work should be perfectly clean before 
applying the ‘‘finish.’’ Weak caustic solution may be used for cleaning castings 
if proper care is exercised. After cleaning, castings are heated to temperature at 
least 15°F. to 25°F. To expel gas in pores of metal Sn, Pb or Zn-base alloys 
should not be heated higher than 250°F. when baking. Composition of priming 
coat has considerable beating on completed work. VSP (8) 
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Pickling (8a) 


The Pickling Tank of Tomorrow. J. R. Hoover. Metals & Alloys, Vol. 5, 
May 1934, pages 100-102. Development of Triflex rubber lining for pickling 
tanks is described. It consists of two soft and one hard rubber layers vulcanized 
into one sheath and is bonded to the steel shell tank by the special Vulcalock 
process. A specially jointed brick lining is then laid inside the Triflex. As much 
as 4 years steady service has been obtained from such equipment without the 
losses and annoyances attendant upon the use of the ordinary pickling acid con- 


tainers. WLC (8a) 


The Pickling of Iron and Steel and the Action of Inhibitors. Arran B. Dove. : 


Canadian Chemistry & Metallurgy, Vol. 17, Sept. 1933, pages 192-194. 

Points discussed include: the theory of scale formation, acid brittleness, the theory 
of inhibitor action, physical factors in inhibition, the effects of pickling upon the 
parent metal and after-treatment of low-C steel. Conclusions drawn are: (1) scale 
does not consist solely of a single layer (Magnetic oxide) but rather of a triple 
complex construction (FeO, Feo03, and Fe2%g), (2) scale is removed in pickling 
mainly by solution of the FeO layer and dropping off of higher oxide layers, (3) 
pickling should be controlled chemically and thermally, (4) pickling influences the 
hardness of C steels, and (5) steels hardened and tempered within certain ranges 
of temperature may develop surface hardness and perhaps crack on deformation during 


later operations after pickling. WHB (8a) 
Pickling Iron and Steel. Wittiam Asnucrort. Metallurgia, Vol. 9, Nov. 
1933, pages 19-20. Some pointers on practice. JLG (8a) 


Investigation on Inhibitors during Acid Pickling. Emitio Jimeno & INSIDRO 
Grirot,. Anales de la sociedad espatiola de fisica y quimica, Vol. 31, 
July/Aug. 1933, pages 582-593. In Spanish. The factors contributing to 
corrosion are H formation and oxide solution. H liberation during pickling of Fe 
in HoS04 at 72°C. was determined and the inhibitive action of various materials. 
Following order of merit was established: bone glue (best), soot, fish glue, Turkish 
red oil, aniline, linseed oil, tannin. starch. furfurol, mineral oil, p-toluidine, 
stearin, pyridine, Al-sulphate. At ordinary temperatures the order was as follows: 
Turkey red oil (best), bone give, fish glue, soot, starch, furfurol, linseed oil, 
mineral oil, pyridine, stearin, p-toluidine, aniline. By proper selection of colloidal 
inhibitors, attack of the metal can be practically stopped. It appears essentially 
important that the additions are of a stable colloidal form. Oily substances are 
often effective inhibitors but their aqueous dispersions are unstable. EF (8a) 


Investigations on Chlorate Pickling Solutions (Untersuchungen fiber Chloratbeizen 
H. Krause. Oberflachentechnik, Vol. 11, Jan. 2, 1934, pages 1-4. See 
Metals & Alloys, Vok 5, Apr. 1934, page MA 143. | Ha (8a) 


Phosphoric Acid as Rust Removing and Rust Preventing Agent (Die Phosphor- 
sdure als Entrostungs- und Rostschutzmittel) A. Fouton. Maschinenschaden, 
Vol. 10, 1933, pages 190-192. The beneficial effect of HgPO4 is based on 
(1) its ability to dissolve Fe oxides without attacking the basis metal, (2) the 
formation of phosphates insoluble in water. The phosphates adhere firmly to the 
metal and serve as a priming coat for paint and lacquer coatings. The Atrament 
process utilizes a primary metal phosphate and yields a fine crystalline film. A new 
feature of rust-removal by HgP04, full details of which are given, is the addition 
of certain chemicals to retard rapid flowing off from vertical surfaces. EF (8a) 
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Cleaning, including Sand Blasting (8b) 


Recovers Core Sand from Sand Blast. Jron Age, Vol. 131, June 15, 1933, page 
943. Describes the removal of dust from sand blast in cleaning room of the 
Cleveland foundry of the Aluminum Co. of America. Dust collecting system is of a 
new type designed by the Dust Recovering and Conveying Co., Cleveland. VSP (8b) 


Tube Wear by Gravel Blasting (Rohrangriff beim Kiesblaser) H. QueEpNav. 


Die Warme, Vol. 57, Jan. 6, 1934, pages 8-11. The theory underlying the 
cleaning action of the gravel blasting machine (‘‘Kiesweitstrahlbliser’’) is discussed 
mathematically and correlated with practical tests. Observations on boiler tubes 
during 3 years’ service, revealed absence of any damage due to this cleaning method 
in contrast to the wear experienced with the conventional sand blasting process. 
Gravel of 3 to 4 mm. grain size is used under a pressure of 3 to 4 atm. EF (8b) 


increasing the Efficiency in the Foundry Cleaning Shop (Hebe die Wirtschaftlich- 
kelt der Gussputzerel) Zeitschrift fiir die gesamte Giessereipraxis, Yol. 55, 
Mar. 4, 1934, pages 87-89. Stresses points to be observed in increasing 
efficiency in cleaning castings. Necessity of keeping tools and all equipment in 
proper condition is emphasized. GN (8b) 


Polishing & Grinding (8c) 


Gear Lapping after Heat-Treatment. R. S. DrumMonp. Mechanical World 
& Engineering Record, Vol. 94, July 21, 1933, pages 718-719; Iron Age, 
Vol. 132, July 6, 1933, pages 18-21. See Metals & Alloys, Vol. 5, Apr. 
1934, page MA 143. Kz + VSP (8c) 

On the Electrica; Nature of Iron Sparks Emitted from a Grinding Wheel. Uxitiro 
Naxaya. Scientific Papers of the Institute of Physical & Chemical Re- 
search, Tokyo, Vol. 23, Feb. 1934, pages 185-201. It is well known that 
the appearances of sparks emitted from an Fe tool while being sharpened on a 
grinding wheel are quite different for tools of various compositions. {t is claimed 
that a well-trained artisan can identify the constituents of the tool material from 
the appearance of the sparks. Experiments with steel of varying C content and 
with W-Cr-V steels in air, COg and Oo were performed for ‘‘investigating the furious 
oxidation of Fe at high temperatures and the electrical nature of this spark 
particle.’’ The curves of e/m show that a positive charge accumulates on the 
particle at the early stage, reaches a maximum value and then changes sign rather 
rapidly. The negative electricity thus obtained is again lost gradually. Further 
experiments are under way. 25 Figs. WH (8c) 


Centreless Grinding. A. D. Meats. Machinery, London, Vol. 43, Jan. 4, 
1934, pages 405-409. Deals with the increasing application of the process, 
with special reference to straight-through, bar and tube, in-feed and spherical 
grinding. Kz (8c) 

Abrasives In Metal Polishes. C. S. Kimpart. Chemical Industries, Vol. 34, 
Mar. 1934, pages 209-214. Discussion of composition and use of some com- 
mercial metal polishes. RAW (8c) 


Grinding Machines in the Locomotive Shop. H. H. Assripce. Railway Engi- 
meer, Vol. 54, Dec. 1933, pages 370-371. Importance of interchangeability 
and elimination of hand work in locomotive shop work are stressed. Following data 
illustrate the economy of grinding, the percentage reduction of cost shown being 
made on the comparative basis of up-to-date machine tools: regulator valves, 45%; 
axle journals, 6 per engine, 0%; slide bars, 4 per engine, 60%; axle box face 
supplements, 8 per engine, 65%; fitted bolts for horn-guide stays, 56 per engine, 
50%. WH (8c) 


Mechanical Finishing. Water P. Barrows. Metal omg i Om 
31, Aug. 1933, pages 273-276. From the Review American lectroplaters’ 
Society, Apr. 1933. Practical experience in tumbling and burnishing is de- 
scribed. Water conditioning, soaps, steel balls, repair of barrels, etc., are are 

c 


Gear Grinding. Automobile Engineer, Vol. 24, Jan. 1934, page 31. 
Trimming of wheels according to the British Standards Institute is described. Ma- 
chine-cut gears should have a radius at the bottom of the tooth. Ha (8c) 


Electroplating (8d) 


A Further Study of Anodes for Zinc Piating. A. K. Granam, G. B. Hoca- 
zoom, Jr. & L. E. Granam. Metal Industry, N. Y., Vol. 31, June 1933, 
pages 195-197. Contains bibliography. Investigation of Al and/or Hg additions 
to Zn anodes revealed that a Zn anode containing 0.5% Al and 0.5% Hg is 
sludge-free and has a constant anode polarization at 2.9 volts in cold or warm 
cyanide baths at current densities as high as 30 amps. per ft.2. Pure Zn and Hg-Zn 
anodes form sludge and have variable polarization upon intermittent plating. Rough- 
ness of the deposit varies with the sludging tendency of the anode. Cathode ef- 
ficiency is unaffected by current density and temperature, and anode efficiency only 
slightly affected by temperature and anode composition, and slightly decreased by 
increasing current density. PRK (84) 


The Structure of the Cathodic Deposit (Uber das Gefiige des kathodischen 
Niederschiages) A. Giazunov. Zeitschrift fiir physikalische Chemie, Abt. 
A, Vol. 167, Jan. 1934, pages 399-406. The process of metallic deposition 
during electrolysis is characterized as a crystallization process whose crystallization 
nucleus and crystallization velocity functions are influenced by many more factors 
than in ordinary crystallization processes. These factors are dealt with summarily. 
Author introduces a method adapted for the measurement of the number of crystal- 
lization nuclei and the crystallization velocity of the metal deposited at the cathode. 
It has been found that the growth of the cathodic deposit follows the direction of 
the current flow and takes place perpendicularly to the lines of current flow. The 
former effect is larger than the latter. EF (8d) 


Anodic Behavior of Nickel. 11. (Das anodische Verhalten des Nickels) K. 
Grorci. Zeitschrift fiir Elektrochemie, Vol. 39, Sept. 1933, pages 736-743. 
The behavior of Ni as anode in an electric circuit is investigated in the light of 
Mueller’s hypothesis that no metal emits ions until H20 as dielectric has entered 
into the lattice structure at the more easily soluble places of the metal surface. Ni 
as anode in the solutions of oxygen acids at about + 1.5 volts assumes the 
capacity to retard, by quantitative Ni-- formation, a further increase of potential 
and becomes ‘‘anodically active.’’ As, however, such potential is difficult to produce 
by chemical oxidation Ni remains almost insoluble; the very low rate of solubility 
due to the attack of the acid electrolyte can be represented by 


Ni(OH)s + 3H’ —> Ni--- + 3HeO and 

4Ni--- + 40H’ —» 4Ni-- + 2HeO + Oo. 
The influence of oxidizing agents on Ni can be considered to be the same for 
velocity of solubility and anodic polarization. The transition from the active state at 
the higher potential to the inactive state is due to the diffusion layer on the sur- 
faee becoming poorer in H’. 8 references. Ha (8d) 


Anodic Behavior of tron (Ueber das anodische Verhalten des Elsens) K. Grorcr. 
Zeitschrift 4 Elektrochemie, Vol. 39, Sept. 1933, pages 745-749. The 
influence of H-concentration on passivity of the Fe-metals consists in the dissolving 
of the natural oxide surface film, thus exposing a clean metal surface, according to 
the accepted theories of W. J. Mueller. However, on basis of experiments with Co 
and Ni it is probable that the anodic behavior of Fe is influenced directly by H in 
the process of solution, although less than Co and Ni. Ha (8d) 
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Polarographic Studies with the Dropping Mercury Cathode. Part XXXVII. The 
Electrodeposition of Gold. Joun Herman. Collection of Czechoslovak Chemi. 
cal Communications, Vol. 6, Jan.-Feb. 1934, pages 37-53. In English. 

The electrodeposition of Au at the dropping Hg cathode has been investigated 
polarographically in solutions containing Au--- and Au- complexes with excess of 
alkali hydroxides or alkali cyanides. From the Au--- complexes Au deposits at a 
voltage by 0.7v. smaller than from the Au- complexes. The limiting current (height 
of wave) due to the electro-deposition of Au from Au- solutions is as high as that 
observed with Ag solutions of equivalent strength. It has been found that Ay... 
complexes are always accompanied by Au- complexes, into which they slowly de- 
compose, but are in no mobile equilibrium. The form of the current-voltage curyes 
indicates that after the addition of KCN to the Au (OH) g-Au complex, an Au‘**- 
OH-CN complex is formed, which when once formed, remains unaltered even in the 
presence of a large excess of alkali cyanide. The Al"”*-CN-complex is, however, not 
transformable into the OH-CN complex by excess of KOH. When mixed, both sorts 
of complexes keep their individual properties, being not interchangeable. Methods are 
given by which Au might be polarographically estimated in ores and alloys. 

GTM (84) 

Supplement to the Paper ‘‘On the Size of Electrolytically Developed Gas Bubbles’’ 
(Nachtrag zu der Arbeit ‘‘Uber die Grosse elektrolytisch entwickelter Gas blasen’’) 
B. Kasanow & A. FRuMKIN. Zeitschrift fiir physitkalische Chemie, Abt. 
A, Vol. 166, Sept. 1933, pages 316-317. Discussing the quantitative de- 
termination of the gas bubble size (See Metals & Alloys, Vol. 5, May 1934 
page MA 205) based on evaluation of the contact angle, attention is called to : 
recent paper of Wark (See Metals & Alloys, Vol. 5, March 1934, page MA 114) 
who theoretically established the tenacity of adhesion of a gas bubble on a solid 
surface with reference to the flotation process. Disregarding a slight deviation in the 
case of Ag, an excellent agreement of the value experimentally determined on Pt 
and Hg (electrolytically developed, mechanically plated and platinized) and the 
theoretical curve of Wark is pointed out, showing that the size of the electrolytically 
evolved gas bubble depends solely on capillary forces and on the force of gravity, 


EF (8d) 
Control of Chromium Plating Baths (Réglage pratique des Bains de Chrom a 
VAtelier) J. Lorseau. Usine, Vol. 43, Mar. 15, 1934, page 27. By mati 


of a little brass angle suspended in the bath the condition of the latter with respect 
to acidity is determined; 5 min. at 4 v. and 40 amp., conditions used. Bath con- 
ditions are judged from the deposit on this angle. Normal operation at about 40 ¢. 
requires a ratio of S04 to Cr0g of about 100, while for bright deposits it varies 
between 50 to 200, according to temperature and current density applied. Ha (8d) 


Measurement of ‘‘Throwing Power’’ of Electrolytic Baths (Ueber die Messung der 
Tiefenwirkung galvanischer Bader) Frouricu. Mitteilungen des For: Pd 
mstituts und Probieramts fiir Edelmetalle, Vol. 7, Mar. 1934, paces 149- 
152. The method of Onitchenko (see Zeitschrift fiir Elektrochcmie 39, 
815, 1933) to test the scattering effect or throwing power of an electro!ytic bath 
by a little angular auxiliary anode is described. Data from these tests are reproduced 
in tables and permit one to determine for different current densities and temperatures 
the current efficiency and relative throwing power. Ha (8d) 


Cast iron Particularly Suited for Electrodeposition (Fiir galvanische Metall- 
abscheidung besonders geelgnetes Gusseisen) H. Reintncer. Metallwaren In- 
dustrie und Galvano-Technik, Vol. 31, Sept. 1973, pages 359-361, pages 
379-381, pages 419-421. Metallic coatings deposited on cast iron containing 
coarse graphite flakes are liable to be mechahically defective. The pearlitic matrix of 
cast iron should exhibit as little laminated graphite as possible. C and Si contents, 
besides Ni and Cr additions and cooling conditions influence the graphite distribu- 
tion. _ Overheating and shaking of the melt promote a finer graphite distribution. 
Occasional oxide inclusions can be removed by certain melting procedure. EF (8d) 


. Deposition of Pink Gold. Atrren K. Pritcnarp. Metal Industry, N. Y., 
Vol. 31, Dee. 1933, page 408. A stock solution and plating conditions are 
described for obtaining pink gold deposits. Modifications of solution to obtain dif- 
ferent shades are discussed. PRK (8d) 


Rhodium Plating. Cotin G. Finx & Grorce C. Lompros. Meta! Indus- 
try, N. Y., Vol. 31, June 1933, pages 208-209. See Metals & Alloys, 
Vol. 5, Feb. 1934, page MA 49. PRK ($d) 


Tests of Thickness of Protective Cadmium Coatings on Steel. S. G. CLARKE. 
Metal Industry, N. Y., Vol. 22, Nov. 1933, pages 373-374. See Metals 
& Alloys, Vol. 5, May 1934, page MA 204. PRK (8d) 


_ Porosity in Cadmium Coatings on Steel. S. G. Crarxe. Metal Industry, WN. 
p FR Vol. 31, Sept. 1933, page 307. See ‘Detection and Significance of 
Porosity in Electrodeposited Cadmium Coatings on Steel,’’ Metals & Alloys, Vol. 
5, May 1934, page MA 205. PRK (8d) 


_ Chromium Plating Literature, XXII, XXIII. L. H. Decxe. Platers’ Guide, 
Vol. 30, Feb. 1934, pages 13-14; Mar. 1934, pages 13-15. General refer- 
ences. WHB (8d) 


_A Progressive Plating Shop. Leonarp F. Hirscu. Metal Industry, N. Y. 
Vol. 32, Mar. 1934, pages 92-93. A description of the Philadelphia Rust 
Proof Company, Pa., is given. PRK (8d) 


Adherence of Electrolytic Deposits (Sur ume Méthode de Mesure de |’ Adhérence 
des Dépots Electrolytiques) P. Jacouet. Comptes Rendus, Vol. 198, Apr. 4, 
1934, pages 1314-1315. Method of measurement applicable to thin coatings of 
few tenths of millimeters. Sheet samples prepared by adsorbed layer of colloid and 
electrolytic deposit. Balance is attached to edge of coating and readings in kes 
represent average weight at which detachment begins and ends. FHC (8d) 


Rubber and Its Application to the Electro-Plating Industry. J. F. AMLICKE. 
Metal Industry, N. Y., Vol. 32, Feb. 1934, pages 54-55. Generalization 
on the uses of rubber for equipment in electro-plating. PRK (8d) 


Electroplating and Deposition of Metals. H. S. Bavrsrer. Institution of 
Production Engineers, Vol. 12, Oct. 1933, pages 435-472. Includes dis- 
cussion. Paper presented to the Institution of Production Engineers Luton, Bedford 
and district section. After dealing with principles of electrodeposition, author dis- 
cusses plating solutions and their “ power.’’ Plating practice, including 
polishing and cleaning, is discussed in detail. After cleaning with trichlorethylene, 
the work is treated in an electrocleaner, a very effective aqueous solution 
consists of 2 oz. soda ash, 1 oz. caustic soda, and 2 oz. trisodium phosphate of 
1 oz. either sodium silicate or sodium aluminate per gallon. Washing in water and 
dipping in various solutions, according to the metal treated, follows. Some prepara- 
tory operations necessary to Cr plating are critically discussed, and data on current 
density, temperature and different thicknesses of films required are given t 
with compositions of plating solutions. Besides Cu and Ni plating, the present prac- 
tice of Cr plating is described in so far as it embodies the latest developments 
technique. Troubles and their prevention, removal of faulty deposits, production of 
thick Cr deposits (approx. 0.001-0.010 in.) for resisting wear and abrasion af 
separately discussed. Solutions and various addition agents used in Cd plating 
solutions are discussed. Author says that the only addition agents for improving the 
brightness of deposits, shown to be safe by experience, are sodium thiosulphate to 
copper cyanide bath, cadmium sulphate or a Cd anode in Ni baths and glue, peP- 
= oil of cloves in Pb solutions. Use of Cu plating as anti-carbartae 
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Getting Best Results from Chromium-Plated Cutting Tools. Cuas. F. Bonnett. 
Vachinery, N. Y., Vol. 40, Dec. 1933, pages 212-214. Cr-plating of turn- 
ing and planing tools, drills, reamers and files improve cutting efficiency; best 
method of Cr plating is discussed for each kind of tool. Ha (8d) 


Nickel-Chromium Plating Technique. Maurice Cook & B. J. R. Evans. 
Metal Industry, London, Vol. 44, Mar. 9, 1934, pages 279-281; Mar. 23, 1934, 
pages 329-331. The different stages of the process from preparing the work 
to finishing are described in detail. Ha (8d) 


Measuring the Thickness of Electro-Plates. Fren Cart. Metal Industry, N. 
Y., Vol. 32, Mar. 1934, pages 95-96. From the Monthly Review Ameri- 
can Electro-Platers’ Society, Oct. 1933. The details of copper plating, mount- 
ing and polishing and etching are given for the microscopic examination of Cu and 
Ni on steel, Cu and Ni on brass, and Cu and Ni on Zn base die castings. To etch 
steel for contrast with nickel, either 5 vols. HNOg + 95 vols. alcohol or glycerine, 
concentrated HF, concentrated HNOg, (in proportion 3, 2, 1) is used. PRK (8d) 


Plating of Castings. B. Cartan. Metal Industry, London, Vol. 44, Mar. 23, 
1934, pages 327-328. Common defects of castings and their preparation for 
plating are discussed; cleaning methods consist of sandblasting, alkaline solutions or 
anodic acid cleaning. Ni and Cr plating processes are briefly outlined. Ha (8d) 


Chromium Plating of Surfaces (Verchromung von Oberflachen) G. Evssner. 
Zeitschrift Verein deutscher Ingenieure, Vol. 78, Mar. 31, 1934, pages 


415-421. The economic importance of Cr-plating due to its hardness is pointed 

out and various industrial uses are reviewed. Scratch tests with a diamond under 

only 5 g. load gave the following comparative values for coatings of about 0.005 

mm. in thickness, the seratch-width being measured under a microscope with a scale: 

Comparative 
Width of scratch, hardness, 

Deposited material divisions 1200/divisions 

Tin, from acid bath 60 20 

Lead, from fluoborie bath 50 24 

Silver, from eyanide bath 42 29 

Cad n, from glossy bath 49 30 

Cop} from acid bath 35 34 

Bra rom eyanide bath 35 34 

Nich 1 amp./dm.2, 36°C. 26 46 

Nic 0.4 amp./dm.2, 20°C, 17 71 

Ni highly polished 13 92 

Chr n 5-7 171-240 

Ha! varies with conditions of deposition and with absorbed H. Coatings which 

has n heated give a wider scratch. The rather complicated chemical process of 

dep nm is diseussed and it is shown how scattering and ‘‘throwing power’’ can 


be wed by proper bath concentration; bath should contain 250-450 g. chromie 
aci rl. The content of HeSOqg is very important; highest current efficiency is 


obtaincd with 1.1% H»2S0O4q, referred to chromic acid dissolved in one 1; with less 
tha: 1% or more than 2% the current efficiency is practically nil. Influence of 
bath ‘emperature and current density on the deposit, and the different methods with 
and hout intermediary layers are discussed; Ni is most used, and if more layers 
are ployed Ni should be immediately under Cr. Alpaca (Cu-Ni-Zn alloy) and 
ton (Cu-Zn alloy) can be plated directly. Various fields of application are de- 
scri 7 references. Ha (8d) 


Cadmium Plating of Iron and Steel Parts (Die Verkadmierung von Ejisen- und 
Stahiteilen) Werner FrOuticn. Die Metallbérse, Vol. 23, Nov. 11, 1933, 


pag’: 1437-1438; Nov. 18, 1933, pages 1470-1471; Dec. 2, 1933, pages 1537- 
153% An oxide film forms on metallic Cd and protects it in dry atmospheres 
against further oxidation. The film adherence is poor and Cd stands up worse than 
Zn. Due to the lower potential difference between Cd and Fe as compared with 
Zn 1 Fe, the anodic protection of Cd is not so pronounced as that of Zn, al- 
thouch it is satisfactory, a reasonably low porosity of the deposit being presumed. 
Fres!:) Cd plating solutions sometimes yield porous coatings. The addition of a small 
quantity of a used electrolyte is said to improve a fresh one. In absence of rain, a 
coating of 0.005 mm. yields satisfactory service and a deposit of 0.01 mm. protects 
steel parts against corrosion foxy years even under unfavorable conditions. Hot-dipped 
Cd coatings are not advisable for several reasons. A standard Cd plating solution 


comprises: 40-85 g./l. Na-Cd cyanide, 40-80 g./l. NaCN, 20-40 g./l. NaOH, 
35-70 g./l. NagSO4. NaCN is added to check anodic polarization. There should be 
3-4 mol. NaCN per 1 mol. NaCd(CN)g. The NaOH content compensates for the 
loss of cathodie current density due to the presence of NaCN. The beneficial effect 
of NagSOq has not been fully explained. Addition of 1 to 1.5 g. NiSO4/1. yields 
bright and ductile coatings of higher corrosion resistance. Amounts as low as 0.3 
g./\. are effective although Ni does not enter the deposit. Organic additions are 
Turkey red oil and gulak (12 g./1.). Voltage — 4-6 volts, current density — 
3-3.5 amps./dm.2, ratio of anode : cathode area — 1.5 : 1. Food containers should 
not be Cd plated. EF (8d) 


Hydrogen Content and Hardness of Electrolytic Chromium (Sur la teneur en 
hydrogéne et la dureté du chrome électrolytique) Guicuarp, CLAUSMANN, BIL- 
LON & Lantuony. Comptes Rendus, Vol. 196, May 29, 1933, pages 1660- 
1663. With a view to extending their observations on the relationship between 
the hydrogen content and hardness of various metals, the authors studied electrolytic 
chromium prepared by electrolysis of a solution containing 240 g./l. of chromic 
acid and 6.2 g./l. of violet chromium sulphate, with a Pb anode and a Cu cathode 
partly coated with paraffin so that one face only was exposed for the deposition of Cr. 
The cathode current density was 26 amps./dem.2 with a p.d. of 4.8 v. Plates or disks 
analyzing 99.5% Cr, and weighing about 20 g., were produced. Fractional ex- 
traction of H was carried out in vacuum, variations in the indentation hardness of 
the metal were measured by means of a 1-mm. ball and a 10-kg. load applied for 
% minute. Complete extraction of H was found particularly difficult, it being 
necessary to heat the samples for a number of days to arrive at the limit of ex- 
traction corresponding to each temperature. A diagram shows the relationship be- 
tween H content, hardness, and time of annealing in days, for two samples. Re- 
moval of H was very marked at low temperatures. It slowed up considerably with 
increasing temperature and terminated at about 500° C. For one sample, hardness 
did hot decrease rapidly until about 380° C. when 96% of the H had been 
eliminated. For another sample, hardness began to decrease at a little above 300° 
C.; at 320° C. when 95% of its H had been eliminated, it hardness number was 
463, equal to the initial hardness of the first sample. Although this sample gave no 
more Hi above 485° C., its hardness number was still auite high, and was reduced 
by heating at increasing temperatures to 168. The results obtained with Cr are not 
SO readily explained as those obtained with iron. However, the explanation which 
has hitherto been given by the authors, without reserve, for iron applies in the 
case of Cr. H is not responsible for the remarkable hardness of electrolytic metal; 


it is explained by the structure of these metals, which corresponds closely to that 
of cold-worked materials. OWE (8d) 


Metallic Coatings other than Electroplating (8e) 


Reetallization of Tubes (Zur Frage der Metallislerung von Réhren) W. G. 
FENE. Die Metalibérse, Vol. 23, Nov. 18, 1933, page 1471; Nov. 25, 1933, 
Pages 1502-1503. Brief review of the history of metal spraying and the more 
recent utilization of providing tubes with protective coatings. Welded joints in gal- 
vanized tubes buried in the soil have been shown to be stable against corrusion if no 
eddy currents are present. EF (8e) 
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Study of the Tin Coating on Tin Plate (Die Untersuchung des Tinniiberzuges ven 
Weissblechen) F. Ersenxorzn. Stahi und Eisen, Vol. 54, Feb. 1, 1934, pages 
109-110. Analytical methods are described for determining weight of the tin 
coating and of the lead content of the tin. The use of ferricyanide-gelatine solution 
for detecting pin holes gave less scatter and proved simpler than immersion in hot 
water. Scratching of surface after tinning was found an important cause of gers 

SE (8e) 

Report of Subcommittee VIII on Field Tests of Metallic Coatings (Report of 
Committee A-5 on Corrosion of tron & Steel) R. F. Passano, Chairman. Pro- 
ceedings American Society Testing Materials, Vol. 33 Pt. I, 1933, pages 
149-165. Progress of field tests at Pittsburgh, Pa., Altoona, Pa., State Col- 
lege, Pa., Sandy Hook, N. J., and Key West, Fla., on hardware, structural shapes, 
tubular goods, etc. permit the following summary. Resistance to corrosion of zinc 
coatings depends substantially on the weight of coating and not on the process by 
which coatings were applied, Electrodeposited coatings (whether of zinc or cadmium) 
are thinner in recessed parts than on regular sections and non-recessed areas. Con- 
sequently, coatings fail first in the recessed portions of test specimen. Hot-dipped 
aluminum coatings (which are usually heavy coatings) have given good protection at 
all locations. These coatings on samples under test are distinctly rough and it was 
necessary to recut threads on aluminum-coated nipples and ells in assembling them. 
At Key West, Sandy Hook, and State College it is evident that lead coatings do 
not prevent rusting of the base metal which is exposed at pinholes, as well as do 
zine and cadmium coatings. At industrial locations, Altoona and Brunot Island 
(Pittsburgh), where zine and cadmium are rapidly weathered away, lead is suf- 
ficiently resistant to offer considerable protection to the underlying iron or steel. 
At no location have Parkerized and oiled finishes been found to afford suitable pro- 
tection for outdoor service. Articles, Parkerized and subsequently painted or enameled, 
have not been tested. Following tentative conclusions apply to electrodeposited nickel 
and chromium coatings. Protective value is determined principally by the total thick- 
ness of the nickel or of nickel and copper. Coatings with total thickness of less than 
0.0005 in. have little protective value, whereas those with 0.002 in. are nearly 
perfect after a year’s exposure. The presence of a copper layer reduces the protective 
value of a coating of a given total thickness. Very thin chromium coatings reduce 
the protective value of relatively thin deposits of nickel or of copper plus nickel, 
while thicker coatings of chromium furnish added protection. A sufficiently heavy 
coating of nickel will minimize the effect of a copper layer next to the steel if final 
chromium finish is approximately 0.00003 in. or more in thickness. VVK (8e) 


Application of Aluminum to Reaction Chambers Prevents Metal Loss. H. R. 
Levanp. National Petroleum News, Vol. 26, Apr. 11, 1934, pages 25-26. 
A coating of Al sprayed on interior parts’ of a Dubbs reaction chamber held at 
relatively high temperature and pressure protected the dome against corrosion by 
HoS vapors. (8e) 


Metal Spraying. W. E. Batrarp. Sheet Metal Industries, Vol. 7, Dec. 
1933, pages 479-480; Vol. 8, Jan. 1934, pages 43-44; Feb. 1934, page 124. 
See Metals & Alloys, Vol. 5, Apr. 1934, page MA 144. AWM (8e) 


Surface Protection Leonarp F. Hirscu. Product Engineering, Vol. 5, 
Apr. 1934, pages 135-137. Durability, economy and appearance of hot- 
galvanized, sherardized, zinc-plated, cadmium-plated, parkerized and bonderized 
surfaces are compared. Methods of application, advantages and limitations are com- 
piled in a table, Ha (8e) 


Practical Experiences in Vessel Construction for the Refrigeration industry with 
Particular Reference to Welding and Galvanizing (Praktische Erfahrungen im Be- 
halterbau fiir die Kalteindustrie unter besonderer Beriicksichtigung von Schwelssung 
und Verzinkung) A. Besac. Zeitschrift fiir die gesamte KGlteindustrie, Vol. 
40, Mar. 1933, pages 42-46; Apr. 1933, pages 56-57. Lecture before the 
Berliner Kalteverein. Discusses structural features and utilization of gas and elec- 
tric welding for construction of containers in refrigeration industry. The preliminary 
handling of the materials and the process of galvanizing are fully considered. Zn 
spraying is considered to be inferior to hot galvanizing because of a more porous 
coating. The addition of Al as 90/10 Zn-Al alloy to the galvanizing bath is recom- 
mended. EF (82) 


Avoidance of Stains and Stripes in Tinning (Wie vermeldet man die Flecken und 
Streifenbildung beim Verzinnen?) Zeitschrift fiir die gesamte Giessereipraxis, 
Vol. 55, Mar. 4, 1934, pages 95-96. Discusses chemical causes of stains on 
tinned Cu parts. In order to obtain a porefree pure Sn coating on Cu careful pre- 
liminary surface preparation and careful procedure in tinning is absolutely necessary. 
Since Cu dissolves freely in Sn, Sn baths must be purified frequently. Disadvantages 
of tinning by wiping Sn on surface are: wiping process itself, non-uniform tempera- 
ture, Sn coating becomes the poorer the more surface is wiped. Besides direct chemi- 
cal causes of staining mentioned some indirect causes that intensify stains are men- 
tioned. Improper porous Sn coating may result from careless pickling. The better the 
pickling, the more easily tinning is accomplished. GN (8e) 


New Tinplate Invention Jin, Mar. 1934, pages 15-16. A weighing and sorting 
machine is briefly described (without details) which weighs and sorts sheets into 3 
staples of under-normal, normal and over-normal weight; it is mounted directly to 
the sheet cleaning machine and requires 1/6 H.P. for driving. In the tinplate in- 
dustry of Wales it replaces manual sorting. Ha (8e) 


Surface Treatment of Aluminum. Mechanical World & Engineering Record, 
Vol. 94, Nov. 3, 1933, pages 1056-1057. Discussion of process by which 
sheets, castings, etc. could be given in 3 to 5 min. a protective coating claimed te 
make them fully inert to action by salt water and other chemical agents. The coat- 
ing can be reinforced by further impregnation. In cases where hot solution can net 
be used, a paste may be applied at ordinary temperatures to obtain a coating as 
efficient as the hot bath coating. The bath is an‘aqueous solution of anhydrous sodium 
carbonate (5%) and anhydrous sodium chromate (1.5%) used at 90-100° C. 
Treatment tanks should be wood, welded sheet iron, or enamelled material. The 
composition of the paste is as follows: 


GEE TEE I TD TE 10 parts 
FE IRENE GOI ries cc cctectereneratrenccensinecinrescanntmennminnenens 4 parts 
IIIS cdl liad a oc kina shchalpsarheet ecdibadeeavesbseounairesddceasantnenbatiaiiapanieneia 4 parts 
ae meintncenenioebees ...10-15 parts 
The paste is applied with a brush, and is removed by rinse in water after 10-15 
minutes. Kz (8e) 


Metallisation: The Deposition of Metallic Coatings by Spraying. Mechanical 
World & Engineering Record, Vol. 95, Mar. 2, 1934, pages 210-211. 
Metallisation is a process by which molten metal is sprayed by a blast of com- 
pressed air at high speed on to the surface to be coated. The spray is cool enough 
to cause no discomfort to the hand if inserted in it. No detrimental effect results 
in coating heat-treated or high-tensile steels as no heating takes place. The pre- 
liminary cleaning for metals is sandblasting, hence acids or other corrosive media 
are not encountered. The metal to be deposited in form of wire, is fed into a 
special pistol (details given in drawing) where it is melted in a gas flame. Com- 
pressed air provides the dispersive and propelling effect. It is applicable to metals, 
wood, fabric, celluloid. The combustible gas may be hydrogen, coal-gas, or acetylene. 
Coal-gas, compressed by a small compressor to 25 lbs./in.2, is cheapest for ~ 
uses. Kz ( 
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Aluminum Powder and Aluminum Paints (Aluminiumpulver und Aluminiumfarben) 
Franz Friepricu. Die Metallbérse, Vol 24, Feb. 7, 1934, pages 162-163; 


Feb. 14, 1934, pages 194-195. A high grade of Al is required for corros.on 
inhibiting Al paints. Fe and Si deleteriously affect the silver white color and render 
the metal brittle; they cause difficulties in the manufacture of the powder due 
to Fe oxidation and resulting temperature increase. Erroneous instructions in 
literature statements for making Al powder are criticized. Hammering and crushing 
on steel anvils, in mortars, ete., after annealing treatments are advised. Coagula- 
tion of the minute particles is prevented by addition of stearic acid, olive oil, 
mineral oils, ete. The Al powder is finally polished in drums provided with rotating 
brushes. According to the luster desired, different lubrication means are employed 
Recipes for making Al paints are given. In contrast to many otherwise valuable 
paint coatings, Al paint is effective in atmospheres containing HgS and SOg. The 
stability at elevated temperatures (up to 450°C.) is emphasized as weil as the poor 
resistance to alkaline attacks (mortar, cement, concrete). Al paints are advantage- 
ously utilized as outer coat on top of read lead, bitumen, lead white. Further uses 
of Al powder are discussed. EF (Se) 


Non-Metallic Coatings (8f) 


Corrosion Resistance of Varnished Metal Surfaces (Die Korrosionshestandigkeit 
lackierter Metalloberflachen) Aluminum, Vol. 16, Mar. 15, 1934, pages 3-4. 
Fe is attacked by acidic oils, but very little by basic oils or fats. Cu and 
brass are more attacked by basic oils, Al is much less sensitive against acidic 
oils but even weakly basic oils destroy the surface quickly. Lacquers have been 
proved best for Cu, brass and Al. They must be carefully composed, best re- 
sults have been obtained with copal laces. Brazil copal is the least satisfactory, 
Zanzibar copal the best. Before applying the lacquer coating the surface must 
be thoroughly cleaned of every trace of acid and humidity. Ha (8f) 


Cadillac Now Lacquers Rustproofed Sheet Metal Parts in Matched Sets. Auto- 
motive Industries, Vol. 69, Qet. 7, 1933, page 433. Two important 
changes in fender finishing have been adopted by Cadillac in new models, (a) 
change from enamel to Duco Lacquer, and (b) bonderizing in the finishing line. 
Sheet metal parts are matched in sets to insure correct color combinations. 

DTR (8f) 


Anodic Treatment and Dyeing of Aluminum Castings. N. D. Putten. Me- 
chanical World & Engineering Record, Vol. 93, July 14, 1933, pages 668- 
669; Foundry Trade Journal, Vol. 48, June 22, 1933, pages 423-424. 

See Metals & Alloys, Vol. 5, Mar. 1934, page MA 105. OWE+ Kz (Sf) 


Conveyors Speed Up Enameling of Stove Parts. J. B. Nearey. Steel, Vol. 
92, June 26, 1933, pages 25-27. Describes equipment and practice of the 
new enameling division of the Florence Stove Co., Kankakee, Ill. MS (8f) 


The Bonderizing Method (Das Bonderverfahren) Fr. Koi_xe. Metallwaren In- 
dustrie & Galvano Technik, Vol. 31, Aug. 1, 1933, pages 285-296. 
Bonderizing aims to form a phosphate film on Fe by use of MnPQq in the presence 
of a Cu salt, at 98°C. The film serves as a better primer for subsequent paint 
coatings. The method is briefly compared with the similar Atrament and Parker 
process. EF (8f) 


The Technique of Parkerizing and Bonderizing (La Tecnica della Parkerizzazione 
e Bonderizzazione) ©. Maccuta, F. Moreno & G. Opvone. L’Industria 
Meccanica, Vol. 15, Nov. 1933, pages 866-868; Dec. 1933, pages 932-933; 
Vol. 16, Jan. 1934, pages 24-26. Principles of methods, preparation of 
pieces and processes are described. Illustrations are given; cost of these processes 
in Italy compares favorably with other methods of protecting iron and steel. Ha(8f) 


Paint Coatings on Copper, Discoloration by Copper and Utilization of Copper 
Powder in Paints (Anstrich von Kupfer, Fleckenbildung durch Kupfer und Ver- 
wendung von Kupferpulver in Anstrichfarben) H. A. Garpner & L. P. Hart. 
Farben Zeitung, Vol. 38, Aug. 5, 1933, pages 1243-1244. Painted Cu 
samples were scratched and exposed to atmosphere for 4 months. Coatings of white 
linseed oil paint and quickly drying fatty-oi) lacquer paints stayed intact in 
contrast to enamel coatings involving thin lacquers. This is ascribed to the large 
thermal expansion of Cu. Discoloration of painted surfaces by Cu and bronze is 
checked by fatty lacquer or oil varnish paints on the Cu. Metallic Cu paint on steel 
is decidedly detrimental due to resulting electrolytic effects. Al bronze and Zn 
dust gave relatively favorable protection under the same testing conditions. EF (Sf) 


Some Fusion Properties of Ground Coat Enamels as Influenced by Composition. 
W. N. Harrison & B. J. Sweo. Bureau of Standards Journal of Re- 
search, Vol. 10, Feb. 1933, pages 189-209. Compositions of 9 vitreous 
ground coat enamels for sheet iron were varied within a region approximating 
commercial practice by substituting silica (added as flint) for feldspar, and 
boric oxide for sodium oxide, and vice versa. In 2 other enamels the same 
fluxes were varied as a unit against the refractories as a unit. Fusion properties 
of the enamels were studied through determinations of (1) temperature of maxi- 
mum heat absorption, (2) softening temperatures as observed with the inter- 
ferometer, (3) cone deformation temperature, (4) ‘‘button’’ deformation be- 
havior, and (5) fusion block deformation behavior. The conclusions were: (1) 
Increasing silica at the expense of feldspar increased the refractoriness moder- 
ately and approximately uniformly. (2) Inereasing boric oxide at the expense of 
sodium oxide caused an increase in refractoriness which varied with the per- 
centages of these constituents which was quite marked when the boric oxide 
content was near its minimum and the sodium oxide content near its maxi- 
mum, but which diminished progressively as the opposite limits were approached. 
(3) The extent of this variation was different for different tests, and diminished 
as the amount of flow required to complete the respective tests increased which 
was probably due to the fact that differences in viscosity of the enamels had 
more opportunity to influence. the results of those tests which involved a 
greater flow of the specimens. (4) The mean end temperatures of the various 
tests increased as the amount of flow required to complete the tests increase. 
(5) More systematic comparisons of enamels could be made by measuring the 
heat treatment necessary to produce a given effect than by submitting all sampies 
to the shme treatment and distinguishing between them by the varying effect 
produced. (6) Application of the enamels to test pieces under varying con- 
ditions indicated that all of the tests placed them in approximately the correct 
order of fusibility. WAT (Sf) 


Dyeing Gives Aluminum a Color Finish. Zron Age. Vol. 131, Mar. 2, 1933, 
page 357, adv. sec. page 18. Describes a process known as Alumilite, licensed 
by Aluminum Colors, Inc., Indianapolis. The process is exclusively for Al and its 
alloys. Basically, the dyeing process depends upon the anodizing process. The product 
is electrolytically oxidized by being made the anode in a suitable electrolyte. It is 
next transferred to a vat of dye which penetrates the oxidized surface layer to 
depths varying from 0.0003” to 0.001” after which it may be polished. Resists 
ordinary acids. The process is not recommended for cooking utensils. VSP (Sf) 
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Corrosion Protection of Iron Structures (Uber den Rostschutz von Eisenkonstruk- 
tionen) J. G. Vear. Farbenzeitung, Vol. 38, Oct. 7, 1933, pages 1470-1471, 
The most pronounced corrosion occurs on the comparatively sharp edges of girders, 
plates, nuts, bolt and rivet seats mostly due to weakness in the paint film. Next 
the surface condition of a structure before painting is of paramount importance. 
Removal of moisture, rust and mill scale 1s indispensable. Painting in the workshop 
is preferable to erecting unpainted sections allowing them to weather and subse- 
quently peeling off of the mill scale. Priming paints and their application stand 
next in order of importance. Red lead in linseed oil offers a hard and rather elastic 
film. Priming with boiled oii or a bituminous solution is of rather doubtful value. 
The value of graphite as a primer is still debatable. Primers should be allowed to 
dry fully and harden thoroughly. The finishing coat should be pigmented, the pig- 
ment being fine and even in texture and capable of readily mixing with an oil 
vehicle. Additions of oil varnishes proved to be particularly suitable. Graphite as a 
pigment offers strong resistance and remains in good condition for many years. 
Lituminous solutions containing tar products appeared to give fairly reliable results. 

EF (8f) 

Serviceability of Bituminous Paint Coatings (Bewahrung von Bitumen Anstrich- 

farben) A. W. Ricx. Farbe & Lack, June 14, 1933, pages 283-284. 
The protective action of bituminous coatings is of a passive nature and exclusively 
to be ascribed to the hermetical sealing of the underlying metal and prevention of 
access of all deteriorating agents. The use of corrosion inhibiting agents such as red 
lead is unnecessary. However a combination of a red lead-oil primer + a bituminous 
upper coat proved useful. Besides bituminous coatings containing black pigments, 
(soot, graphite, Fe-oxide black, micaceous Fe-oxide ore) colored ones have been 
secured by adding Fe-oxide red, Fe-oxide yellow, Cr-oxide green, Ti-dioxide and 
Ti-white. Al powder is used in heat-insulating coatings. Difficulties encountered with 
bituminous coating materials are discussed criticially. EF (8f) 

Temperature Effect of Various Colored Tank Coatings (Der Temperatureffekt ver- 
schiedener Tankanstriche) L. R. Moses. Farbenzeitung, Vol. 38, Noy. 11, 1933 
page 1612. Experiments on (1) white synthetic resin, (2) Al lacquer and (3) 
black graphite paint coatings applied to water-filled tanks. and gasoline cans showed 
that a white coating, if it preserved its color, had a heat insulation superior 


a 
black coating and to Al paint coatings. In summer the temperature of the tanks 


ed with (1) was 2° lower than in the case of Al coatings and about 4° lower ‘han 
with (3). The temperature drop during the night was larger in a container provided 
with a black coating such as (3). Vessels painted with white coatings showed a 
lower temperature gradient between liquid and atmosphere and cooled off more wly. 
The reflectivity of the 3 coatings was not affected by size and shape of t! n- 
tainers nor by the nature of their liquid content. EF (8f) 

Seawater Resistant Coatings (Seewasserbestandige Anstriche) Damm. Far & 
Lack, May 1933, page 260. Discusses seawater resistance of nitroce!!ulose 
and cellulose paint coatings and gives recipes. EF (8f) 
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Hard Rubber as Corrosion Protection (Hartkauschuk [Hartgummi] als Korrosion- 
schutz) Fritz Our. Die Metallbérse, Vol. 24, Jan. 31, 1934, pages 129-130. 
Pure hard rubber (Cy 9 Hy 682) should render satisfactory service from the chemical 
standpoint. To overcome differences in the thermal expansion of the basis metal and 
the coating, inert fillers are employed, mainly barite, pumice stone, diatomaceous 
earth, etc. Solid hard rubber can be used to 80° C., with short-time heating to 
100°-130° C. as the maximum. List of chemical reagents which rubber coatings 
withstand is given and a compilation of data (3 tables) on electrical and physical 
properties of different rust inhibitive rubber coatings on the market. , EF (8f) 

Rust Protective Paints (Rostschutzmittel) Fritz Our. Die Metallborse, Vol. 
24, Feb. 21, 1934, pages 226-227. Reviews the anti-rust paints as follows : 
Oi] paints Zn, Pb, and Fe pigments and red lead grounding, oil paints + 
micaceous Fe, bituminous coatings on solvent and emulsion base, asphaltum and 
tar coatings, colloidal metal (Pb, Cr)-oil dispersions, cellulose lacquers, artificial 
resin and eork paints. In addition to remarkable corrosion resistance, the latter offers 
sound, heat and moisture insulation. The underlying chemical and physical factors 
insuring rust protection are pointed out. EF (&8f) 

Bituminous Paint Coatings for Light Metals (Bitumenfarben fiir Leichtmetalle) 
M. A. Picnot. Farben Zeitung, Vol. 38, Aug. 12, 1933, page 1270; Oil & 
Colour Trade Journal, Vol. 83, June 30, 1933, page 17531. Tests on 
light metals coated with the following: (1) 65% coal tar pitch, 5% phenol, 30% 
henzene: (2) 65% pitch, 5% pyridine, 30% benzene; (3) 65% pitch, 10% 
anthracene oil, 25% benzene. (1) and (2) dried reasonably quickly. After 2 
months’ exposure in seawater, coatings and carrier were unchanged and no cracking 
occurred after 2 hrs. at 70° C. When used as cathode in a cell, the following 


periods elapsed until a current, under an applied e.m.f. of 2 v., passed through 
the coating: nitrocellulose varnish, 5 min. to 6 hours; coal tar paints, 48 to 60 
hours: pigmented varnish, 1 to 6 hours; heavily bodied oil, 100 hours. Coatings of 
heavily bodied oil +- tar paint preserved an intimate bond whereas others flaked. 
Utilization of phenol in coal tar paints offers advantages. However paint coatings 
containing phenol attack underground Pb cables. In this case, pyridine or anthracene 
carefully freed from phenols should be used. EF (8f) 


Swelling of Rust Protection Paints in Water (Uber die Wasserquellung von Rost- 
schutzfarben) Fritz-)ircen Peters. Farbenzeitung, Vol. 38, Nov. 11, 1933, 


pag 1609-1611; Nov. 18, 1933, pages 1633-1635; Nov. 25, 1933, pages 165%- 
165 Reports on extensive tests at the Chemisch-Technische Reichsanstalt, 
Ber Rust inhibitive coatings such as red lead, white lead, Fe-oxide red, Al 
bro is upper and under coats and in combination, were kept wet and the degree 
of s ng determined by weighing after increasing lengths of time. The 3 articles 
re} yn (a) water absorption of anti-rust paintings in relation to the coating 
thi ss, (b) effeet of drying time on the water absorption of oil paint coatings 
dur ontinuous wetting, (c) behavior of coatings low in fatty oil during Jong- 
tir iking. Fe and glass were used as the paint carriers. Test results are pre- 


sen 
ag 
is 
be 


n graphical form. The inferior rust protection of coatings low in fatty oils 
water has little to do with their lack of swelling. The water absorption power 
riterion for evaluating a rust inhibitive coating but is a property which should 
uated in connection with the study of other properties (elasticity). EF (8f) 
Water Swelling of Rust Protection Paints (Uber die Wasserquellung von Rost- 
schutzfarben) Hans Hepeertinc. Farben Zeitung, Vol. 39, Jan. 13, 1934, 
page 41. In commenting on the above the author points out that W. Miihlberg 
rtation, University of Leipzig, 1932) arrived at the same conclusion by an 


it method, i.e., by measurements of the electric resistance changes of coated 


ele des. He found that the embedding of finely distributed mineral matter (pig- 
me filling materials) in a linseed oil film increases the resistance towards swell- 
ing 1nd coneluded that basic Pb-pigments surpass all inert additions in the stabiliz- 


ir varnish coats. EF (8f) 

Experiences of the German State Railroad in the Fields of Corrosion Protection 
by Paint Coatings (Erfahrungen der deutschen Reichsbahn auf dem Gebiete des 
Korrosionsschutzes durch Anstriche) ©. LinpemMayer. Farben Zeitung, Vol. 
38, Oct. 14, 1933, pages 1497-1498. See ‘‘Experiments and Success of the 


German State Railways in Protection Against Corrosion by Painting.’’ Metals & 
Alloys, Vol. 5, Apr. 1934, page MA 144. EF (8f) 

The Manufacture of Porcelain or Vitreous Enamel on Sheet Iron. Girenn A. 
Hutt. Metal Industry, N. Y., Vol. 31, Oct. 1933, pages 338-340. From 
a paper read before the Anderson Branch of American Electroplaters’ Society, Mar. 
198 Details, ineluding chemical composition of materials used, temperature of 
baking, 


ete., are given of processes used in manufacture of porcelain enamels on 
Armeo iron. PRK (8f) 

Paint Coatings on Elektron (Uber Anstrichfarben auf Elektron) Fr. Koike. 
Farben Zeitung, Vol. 38, Dee. 23, 1933, page 1756. Tabulates test re- 
sults obtained with various coatings on 2 Mg alloys after 6 and 18 months out- 
door exposure. The greatest stability was secured with coatings whose primer had 
been stoved and which was insoluble and did not tend to swell. Alloys treated with 
bichromate solutions prior to painting were improved in their corrosion resistance. 
However, films produced by bichromate were not in general the equivalent of 1 or 2 


additional layers of coating. EF (8f) 


Friction Coefficient Tests on Cast tron Distribution Mains with Centrifugally Ap- 
plied Bitumastic Enamel Lining. Exson T. Kittam. Journal American Water 
Works Association, Vol. 24, Oct. 1932, pages 1590-1608. A test of about 
four miles of centrifugally applied bitumastic enamel lined pipe in a new distribu- 
tion system gave a Williams-Hazen coefficient of C 150. VVK (8f) 

Friction Losses in Thirty-Inch Steel Pipe Lined with Bitumastic Enamel. Fartey 
Gannett & J, D. Carpenter. Journal American Water Works Associa- 
tion, Vol. 26, Jan. 1934, pages 1-11. Description of a 30-inch steel pipe 
line, 10 miles long, lined with Bitumastic Enamel. A Williams-Hazen coefficient 
“C’’ of 143.5 to 145.6 was obtained. VVK (8f) 


Brown-Dyeing of Copper and Copper Alloys (Braunfarbeverfahren fiir Kupferlegier- 
ungen) H. Krause. Mitteilungen des Forschungsinstituts und Probieramts 
fiir Edelmetalie, Vol. 7, Mar. 1934, pages 141-147. Several solutions, cop- 
per sulphate, copper acetate, potassium-aluminum sulphate, ammonium chloride, am- 
monium sulphate, ammonium-acetate, sodium acetate, oxalate and tartrate were 
investigated for their suitability for coloring Cu and Cu alloys brown. Only a few 
gave satisfactory results; 50-60 g. CuSO, in 1 1. HeO is recommended. In general, 
these solutions can be used in the place of the usual permaffganate and chlorate 
treatment only when olive-brown or olive-green tints are desired, or reddish tints on 
Sn-bronze. Ha (8f) 

New Finishes for Metals. C. R. Bracpon. Metal Industry, N. Y., Vol. 31, 
Sept. 1933, pages 305-306. Discussion of the application of synthetic ma- 
terials to the needs of metal finishing trades. Special mention made of the phenol- 
formaldehyde type, which resists high humidity, alkalis and acids, but not sunlight, 
and of the alkalis or glycerol-phthalate type, which swells under conditions of high 


humidity. VRK (8f) 
The Protal Process for the Protection of Light Alloys. J. Cournot. Journal 
pectety Chemical Industry, Vol. 52, Nov. 3, 1933, pages 891-892. The 


Total process is based on the following principle: If a strip of aluminum is im- 
mersed in a solution of an alkaline salt of a metai capable of forming two oxides, 
of which only the higher oxide is soluble in alkali, the nascent hydrogen produced by 
the action of the alkaline solution on the aluminum reduces the soluble oxide 
to the lower insoluble one. The latter will adhere tenaciously to the surface 
of the metallic strip. Practically, the object to be Protalized is immersed for about 
40 minutes in a hot solution of the salts (composition not stated); there is a 
liberation of gas which ceases when the process is completed. The object is then 
rinsed and the protective film impregnated with an appropriate finish. VVK (8f) 


Lacquers for Food Cans (Konservendosenlacke) G. Capsury. Farben Zeitung, 
Vol. 38, Dec. 23, 1983, page 1785, Vol. 39, Feb. 17, 1934, page 172. Canning 
Fruit and Vegetables. G. Cavrury. Journal of the Society of Chemical 
Industries, Vol. 52, Nov. 3, 1933, pages 885-891. Paper before the Chemi- 
cal Engineering Group, Oct. 1933, stresses importance of fact that Sn plating should 
be as perfect as possible so as to cover the whole of the steel. An additional double 
layer of baked lacquer, which is impervious to the action of fruit acids, gives a 
further protection. In ordinary unlacquered cans these fruit acids slowly act on the 
Sn and, if there are pin holes, more quickly on the exposed steel. Hg is evolved 
and the Sn is dissolved by the acid. Stamping lids by impressing code marks has 
been given up since the lacquer invariably cracks at the edges of the stamped marks. 
A curious phenomenon discovered is that single lacquering is less effective than no 
lacquer, the defects being more pronounced with single lacquering. The chemical 
action seems to be concentrated on exposed parts, with the result that the Sn is 
destroyed more rapidly and the steel more quickly exposed. The making of fruit cans, 
canning processes and problems of fruit canning are exhaustively treated. EF (8f) 

Protective Paints for Metals (Zur Kenntnis der Rostschutzfarben) U. R. Evans 
& S. C. Britton. Farbenzecitung, Vol. 38, Nov. 18, 1933, pages 1635-1636; 
Chemical Trade Journal & Chemical Engineer, Vol. 93, Oct. 27, 1933, 
pages 299-300. Reviews paper before the general meeting of the American Elec- 
trochemical Society, Chicago, Sept. 1933. For service in dry climates, the dryer 
should be reduced to the minimum, but for wet climates or doubtful weather it 
should be added freely. No paint failure due to frost has been found. Superiority of 
Cu-bearing steel over ordinary steel has been confirmed. Good behavior of wrought 
Fe is pointed out. Effect of mill scale on the behavior of paint varies enormously 
with the type of scale. The lower scale on wrought Fe can be left in position. 
Desealing by pickling as a cause of premature failure has not been confirmed in con- 
trast to invisible moisture films present on bright steel when painted before dawn. 
A good combination consists of red lead for the lowest coat and Fe oxide for the 
upper coats. Although otherwise excellent, chromates may fail when the rain is acid. 
Graphite is valuable in the outer coats but stimulates corrosion electro-chemically in 
the lower ones. EF (8f) 

Some Notes on Vitreous Enamels and Colours. A. Enciann. Sheet Metal In- 
dustries, Vol. 8, Feb. 1934, pages 125-126. The three essentials to be con- 
sidered in building up an enamel formula are: (1) melting temperature of the 
finished enamel; (2) expansion of the enamel, which must closely approximate that 
of the basis metal; and (3) elasticity of the enamel, which must be such that it 
does not easily chip. Methods of meeting these requirements are discussed briefly. 

AWM (8f) 

Progress in Painting Aluminum and Aluminum Alloys (Fortschritte im Anstrich 
von Aluminium und Aluminiumiegierungen) Ecxerr. Paper Third Corrosion 
Congress Verein deutscher Ingenieure, Verein deutscher Eiscnhiitten- 
leute, Deutsche Gesellschaft fiir Metallkunde and Verein deutscher 
Chemiker, Nov. 14, 1933, Berlin. Mimeographed report page 6. One of the 
most important conditions for attaining good and tightly adhering coats on Al and 
its alloys is proper pretreatment of surface. The adherence of otherwise intact paint 
layers is influenced by the formation of pores within the paint. This may have 
various causes that are discussed. Such pores are of submicroscopical size but can 
be detected by electrical methods. Pore-formation can be prevented by proper choice 
of pigments and proper ratio of diluting media to the pigment. Increased number of 
coats is not always successful for preventing pores. Former opinion that basic pig- 
ments are unfit must be revised. However, they cannot be worked with any random 
binding medium. An excellent pigment is very fine Al dust. Transformation products 
formed during drying process may be most injurious to material to be protected. 
A remedy is to remove these decomposition products which are mostly of acid nature 
by heating (burnt lacquers). Various synthetic products gain increasingly in im- 
portance in this field being distinguished by excellent adherence and simple ap- 
plicability since one painting without ground coating is sufficient. GN (8f) 


Electrolytic Brightening Process Improved Aluminum Reflectors. Metal Industry, 
N. Y., Vol. 32, Feb. 1934, page 59. Abstract of papers by A. B. O’Day 
and A. D. Dickerson and J. D. Edwards, before the Illuminating Engineering So- 
ciety, Cleveland, Jan. 22, 1934. Description of R. B. Mason’s development of 
wnodie oxidation process for making reflectors of Al. PRK (8f) 


Electrolytic Oxidation of Aluminium. The Alumilite Process. Sheet Metal Indus- 


tries, Vol. 7, Oct. 1933, pages 373-375. A reproduction of an article by 
E. Hermann to the Schweizerische Technische Zeitschrift, the English trans- 
lation of which appeared in Light Metals Research. The process is discussed in 
detail and the physical and chemical properties of the Alumilite film are given. 
Other coloring processes are discussed briefly. AWM (8f) 


Heat Reduction by Painting (Warmeverminderung durch Anstrich) Farbe & 
Lack, May 17, 1933, page 235. Reviews experiments of the British Building 
Research Station revealing that heat absorption is effectively reduced by white 
and Al-bronze coatings. Temperature measurements underneath various roofs 
showed following differences: new galvanized Fe, 63°C.; same, blackened 63°C.; 
sheet steel with blue enamel coating, 59.5°C.; red enamel coating, 57°C.; green 
enamel coating, 53°C.; white enamel coating, 38°C. The reflectivity of 14 
metallic and non-metallic roofing materials toward sun light were determined. 


EF (8f) 

Asbestos Paints (Uber Ashestfarben) Farbe & Lack, Sept. 13, 19338, page 

443. The best heat-resistant properties are obtained if the paint contains 
Zn-oxide in addition to asbestos. Increasing 


demand by ship builders is as- 

cribed to the remarkable resistance of asbestos paini coatings to seawater cor- 
rosion and to the low weight as compared with Pb paints previously employed. 
EF (8f) 

Heat Resistant Dark Aluminum Paints (Hitzebestandige dunkle Aluminiumfarben) 
Farbe & Lack, Jan. 4, 1934, page 10. Fe and Cu are coated with the pure 
Al paint and after long drying period and subsequent heating to elevated tem- 
peratures, a coat of Al paint containing additions of graphite is applied which 
is also thoroughly dried before exposure to elevated temperatures. EF (8f) 
Simple Testing of Rust-Protection Coatings (Einfache Priifung von Rostschutz- 
anstrichen) Farben Zeitung, Vol. 38, Dec. 16, 1933, page 1737. The 
method of Kempf based on the assumption that impermeability of a coating to- 
wards air and water is the principal criterion of its usefulness, is improved by 
H. Wulf. A strip of filter paper continuously wetted from its ends is placed 
upon the coated specimen to be tested. The yellow pits on the paper indica- 
tive of rusting are rendered clearly visible by a solution of 5 g. K-ferro-cyanide, 
100 ec. Hed, 1 ec. dil. HCl and 10 g. NaCl, Prussian blue being formed 
wherever iron rust is present. EF (8f) 
Protective Paint Coatings for Mg Alloys (Zum Anstrich von Magnesiumlegierungen) 
Farben Zeitung, Vol. 39, Feb. 10, 1934, page 142. According to experi- 
ments of Bengough & Whitby the best results are obtained with either thermo- 
prene resin or sulphur-treated oil pigmented with Zn carbonate. As the thermo- 
prene resin did not take 4 top coating well sulphur-treated oil and a quick- 
drying tung oil base were used both pigmented with Zn-chromate. EF (8f) 
Metal Protection by Paint Coating (Metalischutz durch Anstrich) Farbenzcit- 
ung, Vol. 38, Dee. 2, 1933, page 1688. Firm adbesion of the first paint 
ecats on Al is of decisive influence on the serviceability of the coating. Rough- 
ening of metal surface before painting is advised. Next important is the porosity 
of the film and its water absorbing ability. Additions of pigments and low con- 
tent of volatile solvents are urged. Light metal parts permitting baking can 
be ideally coated with a non-porous synthetic resin paint which is immune to 
water absorption. Protective action of red lead on Fe is ascribed to the forma- 
tion of plumbites whereby Pb diffuses into the basis metal. EF (8f) 
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-E X-Ray Unit 0.K.’s the 
Welds of 
EDGE MOOR IRON CO. 


6 
@ Compactly housed in a pit only 12'x44'x6', this 


300,000 volt oil-immersed shook proof x-ray unit 
is meeting the exacting requirements of the Edge 


Moor Iron Company in the radiographic inspec- me 


tion of fusion welds in pressure vessels. 

This type of installation demonstrates again 
the flexibility and versatility of General Electric’s ; 
KXC-1 Industrial X-Ray Apparatus. With all high 
tension parts, including the x-ray tube, sealed in 
oil within a single grounded metal “head,” it mat- 
ters not whether it is perched at a high altitude — 
on the rim of a mountain canyon or operated in 
a pit in the humid atmosphere of the seashore — 
under any and all conditions the x-ray output is 
the same, it is shock proof, and the standard unit 
is adaptable to many methods of mounting to 
suit the particular needs of the purchaser. 

Whatever your x-ray requirements, General 
Electric has apparatus to meet them. Write today 
for the booklet “Industrial Application of the 
X-Ray.” If you'll outline your problem, descri 
tive literature on the proper x-ray equipment will 
alse be sent you by return mail. 


Y Address Industrial Department 






GENERAL ELEC 


2012 JACKSON BLVD. 


Branches in 


CORPORATION » 


CHICAGO, ILLINOIS 
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TESTING (9) 


Inspection & Defects, including X-Ray 
Inspection (9a) 
Cc. S. BARRETT, SECTION EDITOR 
Specifying Surface Quality. E. J. Annorr & F. A. Firestone. Mechanical 


Engineering, Vol. 55, Sept. 1933, pages 569-572. Surface quality, which 
as present is more or less a matter of personal judgment, calls for proper methods 
of determination. Mechanical and optical methods at present in use for measuring 
the roughness of a surface are described. 8 references. Ha (9a) 


Roentgenographic Measurements of Elastic Stresses (Ueber die roentgenographische 
Messung elastischer Spannungen) H. Moriier & Joser Barzsers. Mitteilungen 
aus dem Kaiser-Wilhelm-Institut fiir Eisenforschung, Diisseldorf, Vol. 1¢. 
No. 3, 1934, pages 21-31. It was investigated under what conditions a con- 
clusion is possible from roentgenographically measured stresses at the surface of a 
sample to the mean total stress in the sample. Theoretical considerations and ex- 
periments with samples of Fe and duralumin had the following results: 1. The 
accuracy is great in spite of the smallness of the area exposed to the X-rays: in 
Fe it was 2 kg./mm.2 2. In general, the distribution of stresses over the section 
of a sample in the testing machine is irregular; where the piece is gripped additional 
bending stresses occur. 3. Considerably higher values of ultimate strength were 
observed under non-uniform stress distribution which could amount to 40%. 
4. The X-ray method can be applied satisfactorily for determining local surface 
stresses, particularly well for non-uniform stress distribution in welds or near 
defects. To obtain average total stress from measurements of surface stresses the 
stress distribution over the section must be considered. It is explained what meas- 
urements must be made in order to determine the mean stress for non-uniform 
stress distribution. 8 references. Ha (9a) 

X-Ray Testing of Materials (Materialuntersuchung mit Rontgenstrahlen) F. 
Mett Ler. Zeitschrift fiir Schweisstechnik, Vol. 23, Dec. 1933, pages 303- 
306. The chief advantage of X-ray investigation of metals is that it does 
not destroy the piece tested. The chief difficulties in application of this method 
were use of high voltages and the effect of stray rays on the operator; the fact 
that the equipment is usually not mobile and that great skill is required for 
operation of the testing machines. These difficulties have now been overcome. 
Charts show time and voltage required for penetration of various thicknesses of 


several metais. RRS ‘9a) 

Surface of High Grode Sheet (Die Oberflache von Feinblechen) E. Marxe. 
Stahl und Eisen, Vol. 54, Jan. 15, 1934, pages 149-152. Various types 
of surface defects in steel sheet, arising from inclusions or other defects in the 
steel, or during rolling, pickling etc., are discussed. SE (9a) 

Recent Progress in the X-Ray Inspection of Welds. Hernert R. Isensurcer. 
Steel, Vol. 92, June 5, 1933, pages 29-32. See ‘‘Recent Developments in 
X-Ray and Gamma-Ray Inspection of Power-Plant Materials,’’ Metals & Alloys, 
Vol. 4, Nov. 1933, page MA 348. MS (9a) 

Radiographic Examination of Pressure Vessel Welds. R. E. Hitter. Jron Ace, 
Vol. 131, May 11, 1933, pages 736-739. Describes method used to radio- 


graph pressure vessel welds at the Barberton plant of Babcock & Wilcox Co. 
X-ray is generally used in preference to gamma rays because of greater economy, 
specd and film contrast. Gamma rays are used on sections of extreme thickness 
and in the field. Steps involved in obtaining radiographs are described. Most com- 
mon defects are slag inclusions, which usually extend parallel to wall of joint. 
Porosity is next to slag inclusions in order of occurrence. Cracks and sharp lines 


of lack of fusion are not common. During past 2% yrs. approximately 21,000 ft. 
of welded joints have been examined. X-ray examination has also been app! to 
castings for development of mold and casting technique. VSP (9a) 


The Fracture of Screw Heads (Der Bruchweg in Schraubenkiépfen) H. Kostron. 
Metallwirtschaft, Vol. 13, Feb. 9, 1934, pages 100-101. Screws or bolts 
with upset heads sometimes break in the head after application of a static load. 
The breaking is caused by sharp kinks in the fibers of the metal produced by 
faulty upsetting. The appearance of the fracture is similar to that produced by a 
fatigue failure, but can be distinguished by the ring which forms around the 
fracture. CEM (9a) 

Determination of the Surface Area in Dense and in Porous Bodies (Bestimmung 
von Oberflachen dichter und poriger Kérper) H. Kénic. Archiv fiir das Eisen- 
hiittenwesen, Vol. 7, Feb. 1934, pages 441-444. The surface area of dense 
ore bodies was determined by projecting them in various directions onto a 
sereen and photographing them. In porous bodies such as coke the surface area 


of cross-sections was measured. SE (9a) 

Measurements and Control (Metrologia e Controllo) E. Carost. L’Industria 
Meccanica, Vol. 16, Jan. 1934, pages 15-23. General remarks on the 
technique of measurements, tools and instruments, readings, accuracy to be ob- 
tained. 13 references. Ha (9a) 

Non-Destructive Methods of Testing Welds. J. W. Donatpson. Iron & Coal 
Trades Review, Vol. 128, Mar. 23, 1934, pages 498-499. Hydrostatic, 


static, acoustic, magnetic, electrical and radiographic methods for non-destructive 
testing of welds are discussed and their application described quite —, 
Ha (%a 

Inspection of Surfaces for Minute Defects. F. A. Firestone & H. B. 
Vincent. Mechanical World & Engineering Record, Vol. 92, Nov. 4, 
1932, page 431. See Metals & Alloys, Vol. 5, Apr. 1934, page = nm 
z (Va 


Physical & Mechanical Testing (9b) 
W. A. TUCKER, SECTION EDITOR 


The Torsion Impact Test. G. V. Luerssen & O. V. Greene. Proceedings 
American Society for Testing Materials, Vol. 33, Part 2, 1933, pages 315- 
327; Metal Stampings, Vol. 6, Nov. 1933, pages 263-264 (Abstract). 
Previous methods of impact testing on very hard materials such as hardened 
tool steel have not always yielded results indicative of the true impact fe- 
sistance of these materials, on account of variable stress concentration resulting 
from the character of the specimen and load application. A machine and method 
especially adapted to hard materials, in which the specimen is fractured tor- 
sionally under impact, are described in detail. Calibration of the machine, de- 
sign of the test specimen, effect of velocity, and reproducibility of results are 
discussed and comparisons drawn with current methods of test on softer ma- 
terials. Test data are shown on three hardened tool steels drawn over a range 


of hardness. MS + VVK (9b) 
The Hardness Testing and Heat Treatment of High-speed Steel Tools. J. Gar- 
LAND. Machinery, London, Vol. 43, Nov. 16, 1933, pages 194-195. The 


best practice in the hardening of high-speed steel tools places the temperature range 
at 1288°-1320°C. (2350-2400°F.). This is followed by a reheating, or secondary 
hardening treatment at 570°-620°C. (1050°-1150°F.). Reheating high-speed 
steel after hardening, the hardness gradually falls to a minimum at about 360°C. 
(675°F.) then gradually rises again, reaching a maximum at 570-620°C. Ree- 
ommended procedure for testing: (1) Rockwell test, rejecting pieces having a hard- 
ness below C 64. (2) Select a small percentage having a hardness of C 64 oF 
over, and heat them in a salt bath 1 hour or more, according to size, to & 
temperature of 360-370°C. (3) Re-test Rockwell hardness. Tools which have not 
had the proper secondary hardening treatment will be found to lose hardness 
after this test. Kz (9) 














Bending and Torsional Oscillations of a Thin Crystal Rod of isotropic Material 


(Uber Biegungs- und Drillungsschwingungen eines diinnen kreiszylindrischen Kristall- ' hi W A ae 
stabes von beliebiger kristallographischer Orientierung) E. Gorns. Wissenschaft- 
liche Abhandlungen der Physikalisch-Technischen Reichsanstalt, Berlin, 

1 





Vol. 16, No. 2, 1933, pages 407-436. Advances the theory (62 formulas ) 

of a thin cylindrical erystal rod of random orientation provided with additional 

masses at the test rod ends. The evaluation takes into account that bending of T Y P E D 
a crystal rod is accompanied by a torsional effect and vice versa. The derivations 

are applied to 2 cases of practical significance: (1) evaluation of the reciprocal 

torsional modulus from the basic torsional oscillations, (2) caleulation of the 

(reciprocal) modulus of elasticity based on bending oscillations of 1 and 2 * 

order of a plain rod, The mathematical derivations are furthermore applied to ~~ 

the cubic and hexagonal systems. EF (9b) 


Minimum Dimensions of Test Samples for Brinell and Diamond Pyramid Hardness l . d 
Tests. G. A. Hankins & C. W. Atvous. Metal Industry, London, Vol. 44, ad compact, Se -containe ’ 
Mar. 9, 1984, pages 274-275. See Metals & Alloys, Vol. 5, Apr. 1934, 
page MA 146. Ha (9b) 

Hardness Testing. E. E. Haris. Machinery, London, Vol. 43, Nov. 2, 1933, 


pages 121-124; Vol. 43, Dec. 28, 1933, pages 375-378. Discussion of the inexpensive universal 


more important of the existing hardness testing machines, attention being paid 
to their advantages and limitations. The relationship existing between the various 


a . > 
hardness scales and between hardness and tensile strength are considered. Kz (9b) H d l éy M h 
T ceeestal Properties and Poisson’s Ratio of Structural and Alloy Steels. Ince y rau uc esting ac une 


Lyse & H. J. Goprrey. Proceedings American Society for Testing Mate- 





















































terials, Vol. 33, 1933, pages 274-285, discussion, pages 286-292. The paper 
describes the results of tests of different grades of structural and alloy steels 
to determine shearing properties (modulus of elasticity, yield point and ultimate 
strength) and their relation to the corresponding tensile properties. Poisson’s 3 
ratio was also determined. Shearing properties were determined from slotted 
plate specimens tested in tension and from solid and hollow cylindrical torsion 
specimens. Slotted plate specimens and solid torsion specimens gave approxi- 
mately the same yield point in shear. The average yield point in shear of a 
hollow bar was about 90% of that of a solid bar. The size of the test speci- ) : 
men had no effect upon the observed Poisson’s ratio. Structural steel showed a ——~ One of a complete line of 
wide variation in the ratio, of nee point in shen to od point in Sessten. , inexpensive hydraulic uni- 
In ral the ratio was below 0.60 for specimens from rolled plates and struc- Rr W.. * le a 
tural sections. For alloy steels the ratio varied between 0.774 and 0.894 for #4. versal machines recently 
th ealed condition and between 0.662 and 0.500 oor geuteel-<nt- Gove developed by Southwark. 
col 1. Poisson’s ratio for structural steel varied from 0. to 0.302 an Accuracy, cxce j 
for steels from 0.272 to 0.320. 12 references. VVK (9b) 4 3 seca So pt: in the 
, y low ranges, is well 
Young’s Modulus of Cast trons. Importance of its Determination. A New Method ] withi th AS.T.M 
for Its Measurement (Le Module d’Young des Fontes. Intérét de sa Détermination. thin € 2. Te- 
Une nouvelle Méthode pour sa Mesure) P. Le Roiianp & P. ayes La Fonte, quirements for new ma- 
Vol July-Aug.-Sept. 1933, pages 323-331. Young’s modulus is first ) chines a ir s sass 
explained. All investigators who have studied cast Fe agree upon the fact that ; 2 is of 89 their grog 
qual ty of this material is in direct relation with its Young’s modulus. A. , 3 is 0 1€ Same order as 
Port \in has indicated that relation between modulus (M) and strength (S) can a their accuracy. 
be ressed as: M = aS+b. This has been verified within large limits by 9 
Ni : and de Leiris. Young’s modulus varies largely, from 4,000 kg./mm.2 , 4 
up io 16,000 kg./mm.2 according to quality of cast Fe. Difficulty of deter- Features: 
mination of Young’s modulus is then pointed out. An accurate determination is 5 ° 
possible only when there is accommodation of the material under repetition of ‘ 
de ition eyeles of small importance. Method proposed follows: test bar to be (1) A packless ram and 
st | is clamped tightly in vestioal position ann on ~ har s fasteuns a } cylinder at the top of 
horizontal bar at each end of which a pendulum set. One of the pendulums ; as : 
is in motion and it stops progressively as other pendulum is set in motion. the machine, operating 
Young’s modulus is derived from time (T) between 2 stops of one of the with a minimum of 
pendulums, according to formula M = aT. It is only necessary to determine constant friction, which, in cali- 
a to know M. Method can only be useful if length of test bar is sufficient compara- bration. becom 
tively to its transversal size. A table shows good agreement for 6 kinds of - ‘ , es a 
materials between modulus determined by means of extensometers and present : known constant. 
opm: ¥B (ee) = (2) The straining system 
Measurement of Density, Hardness, Elasticity, Etc. E. F. Laxre. Heat Treat- 6 is suspended from a 
ing & Forging, Vol. 20, Jan. 1934 pages 22-24. In interpreting hardness S susp 
measurements, one must keep in mind the kind of hardness measured by the ball-seat at the top 
perticular avtremee weed, i. fn tees > — mys = some of the ram _permit- 
vardness, or elastic hardness. Tou ardness, e most desirable for : : : 
moving parts of machinery, can not be measured accurately by any of the hard- ting axial loading and ) 
ness testers available. ‘That these may give misleading or variable results is ~~~ ji eliminating side thrust 
shown by variations in scleroscope readings on cast Fe pistons and in Brinell against the cylinder 
numbers of various parts of a connecting-rod. These variations in hardness read- walls 
ings are attributed to variations in density of the materials. File test of the ~ alls, 
pistons showed there were no hard spots and the various places were found to (3) Unsurpassed, high- . 
be equally machinable. Connecting-rod had been accurately and uniformly heat- ” ality Eme dials 
treated. Regards file test as the best method for commercial testing of machin- ‘' quality ry ’ 
ability and for determining hardness of balls for ball bearings. MS (9b) measure the pressure 
Test Pieces for Irregular Castings. Rotanp Mitscue. Metal Progress, Vol. in the lapped cylinder and are calibrated | 
24, Oct. 1933, pages 58, 66. Two test coupons with cross-sections correspond- with great care in terms of load values 
ing with the thinnest and heaviest sections of casting are advocated to be cast es the toll f th chine with f 
in the mold with the casting. Shortening the specimen to mold accommodations —— over the full range 0 © ma 
~ the limits 1 = 10d introduces no appreciable error. WLC (9b) Morehouse proving rings. | 
ests on Stress Distribution in Welded Steel Sheets (Versuche fiber die Spann- 1 . : : . : 
ungsvertellung in geschweissten Flusstahiblechen) Orro Mirs. Die Warme, (4) The hydraulic ee system ee on 
Vol. 57, Feb. 24, 1934, pages 113-121. Reports on experiments to de- as that for the wel -known out wark- 
termine the, residual stresves and Ld Getrieation in sheets jointed by a ee P Emery line of testing machines. The : 
ectrie welding. The release of internal stresses to welding was accomp : +. 8 ‘ : 
by annealing followed by microscopic measurements. 6 of the 27 illustrations pune unit ‘s enclosed in the base of 
present in space diagrams the stresses around both kind of welds. The stresses the machine providing the most compact 
—— ° be in ag ge — a — ee ag ir construction yet offered. : 
stress occurs in the we n the direction of the seam. (25 g./mm. . . . 
Perpendicular to the weld direction, tensional wtress:s ave prevailing in general. (5) Adjustment for different sizes of speci- i 
Interpolation yielded 600 kg./mm.2 for autogenous welding and 1070 kg./mm.2 ~~ men may be made either by hand or by : 
for electric welding. The yielding of the wider transitional region in case of gas motor drive i 
— is pointed out. In the transverse direction of the sheets, compressive f ; 
wade. predominate. They are larger with autogenous welding than with ar tel Bulletin 46 describes in detail the famous 


New Method of Investigation on the Solid Elastic Strain Using Agar Jelly. 4 Southwark-Emery line of testing machines. 
TapayosHt Kanao. Journal Society of Mechanical Engineers, Vol. 36, Yours for the asking. 
July 1933, pages 453-459. In Japanese. Paper read before the 220th 


meeting of the Society of Mechanical Engineers, Sept. 28, 1932. To measure 
the stress distribution in solid bodies, the author discusses an experiment using 
& transparent test piece (agar jelly) containing fine graphite particles. Under 
the microscope the author could determine the position of these particles before 
and their displacement after torsional stress experiments of given amount. Test 
results are compared with the mathematical solution. Discussion of test arrange- 


ment, test pieces and test results gained by torsional loading of square and rec- 
tangular prisms. Kz (9b) 


— Actual of Steel 1 Beams. Ewart S. Anprews. Structural 
mgineer, Vol. 12, Mar. 1934, pages 118-126; discussion pages 126-129. 


et S. Spencer. Vol. 12, Apr. 1934, page 238. A lecture delivered . BALDWIN = SOUTHW ARK CORP. 
ane nstitution of Structural Engineers, London, Jan. 1934, reports on ex- 








Physical tests on steel I beams with the object of confirming that ‘‘the SOUTHWARK DIVISION, PHILADELPHIA 
ct of steel beams under test is actually more than was thought to be the ‘ R y : t 
a = testing results are graphically presented in 14 illustrations and the Pacific Coast Representatives: 





encountered in testing steel I beams are discussed critically. WH (9b) Tue Petron Water Wueet Co., San Francisco 
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Report of Subcommittee XV on Impact Testing (Report of Committee A-3 on 


Cast Iron) J. T. MacKenzie, Chairman. Proceedings American Society 
Testing Materials, Vol. 33, Pt. I, 1933, pages 87-129. This report covers 
data on 25 sets of cast iron test bars. The data included chemical analyses; 
transverse tests; tension, compression and endurance tests; shear and hardness 
tests; Charpy, Russell and Izod impact tests; drop tests; Krupp-Stanton re- 
peated blow tests; and transverse test for ‘‘set.’’ Conclusions follow: (1) The 
very small specimens, such as are used for steel, are not reliable indices of the 
impact strength of cast iron. Enger’s modified Izod with a fairly large specimen 
is by far the best used, though there is no reason to believe the same size 
specimen would not give equally good, and perhaps better, results in a Charpy 
machine. (2) The Krupp-Stanton test gave relatively enormous differences in re- 
sults for irons closely approaching each other in all other properties. It is diffi- 
cult to see how this test means anything when applied to cast iron. (3) All 
notched specimens were unsatisfactory. (4) The tensile impact test does not 
seem to be a reliable index of impact value. (5) When using specimens 1.20 
in. in diameter, the large pendulum machines of the Russell and Charpy type 
give results which follow closely the resilience measured in the transverse test. 
(6) The drop tests seem to indicate the impact resistance left in the bar after 
previous loading to a point just below the breaking point. A drop test, there- 
fore, considered in the light of the transverse resilience would appear to be a 
useful index of the relative amounts of plastic and elastic deflection. (7) The 
bending curve of the transverse test, if the test is accurately carried out, is 
capable of giving most of the information needed about cast iron, and the 
Brinell hardness determined over the whole cross-section is the most valuable 
supplementary test. (8) The drop-test machines differ greatly in their construc- 
tion. They would probably become quite generally used if the machines were 
carefully standardized in all dimensions. The tests would then give valuable cor- 
roboration to the results of the transverse tests. (9) The committee does not 
recommend at this time any move toward an impact requirement in_ speci- 
fications. Appendix—Micrestructure of trons in Impact Investigation. R. M. 
ALLEN, pages 130-137. This report outlines the results of microscopical exam- 
ination made of the various irons studied for impact and other physical data. 
The nature and amount of graphite, nature of the pearlite (or other matrix), 
amount of free ferrite (or cementite) and amount of steadite were determined 
for each of the 25 irons. VVK (9b) 

How Sharply Can a Metal Part Be Bent? G. R. Goun. Bell Laboratories 
Record, Vol. 12, Apr. 1934, pages 230-234. Testing methods and machines 
to determine smallest radius about which a metal may be bent without cracking 
are described and a curve of a 24 B. & S. gage sheet is given showing the 
number of bends before failure for different radii. From such curves the minimur 
safe forming radius is determined. Ha (9b\ 

Simplified Evaluation of Plastic Deformation Speeds under the Assumption of the 
Gliding-Stress-Flow Condition (Vereinfachte Berechnung der plastischen Formander- 
ungsgeschwindigkeit bei Voraussetzung der Schubspannungs fliessbedingung) A. 
Reuss. Zeitschrift fiir angewandte Mathematik und Mechanik, Vol. 13, 
Oct. 1933, pages 356-360. By means of a defined difference discriminate, 
the gliding stress condition can be directly expressed by the stress components 
without referring to the main stresses. Since the slip plane theory coincides 
with the flow potential theory with reference to this condition of flow, one need 
not know the main axes directions when evaluating the plastic deformation speeds. 
The components of the plastic deformation velocity can be calculated with the 
aid of the flow potential. WH (9b) 

Method of Execution and Research Relative to the Hardness Test (Modi dil 
esecuzione e studi relativi alla prova di durezza) C. Montini. La Metallurgia 
Italiana, Vol. 26, Jan. 1934, pages 1-12. An outline of the different 
methods of determining the hardness of metals. The Brinell test is the best, 
because of its exactness and practicability. AWC (9b) 

Effect of an Axial Groove on the Torsional Elasticity of a Round Bar. Tos1o 
Nistuara. Journal Society of Mechanical Engineers, Vol. 36, Aug. 1933, 
pages 521-524. In Japanese. Paper before the meeting of the Western Di- 
vision of the Society of Mechanical Engineers. Discussion of tests to determine 
the effect of an axial groove on the torsional elasticity of a shaft. Width, depth 
and length of the groove were varied in the different experiments. Formulae for 
the yield moment and the angle of torsion are dealt with as a means of cal- 
culating the torsional strength of shafts provided with key ways or radially 
drilled holes. Kz (9b) 


Le Rolland and Sorin’s Method of Determination of Elastic Modulus Considered 
as Complement of Static Transverse Test of Cast Irons (La Méthode de MM. Le 
Rolland et P. Serin pour la Détermination du Module d’Elasticité Envisagée comme 
Complément de WEssai de Flexion Statique des Fontes) Pierre Nicorau. La 
Fonte, Vol. 3, July-Aug.-Sept. 1933, pages 332-340. After having explained 
at length Brinell test, shear test and transverse test advocated by the French 
Association for cast Fe testing, authors report results obtained on 7 cast Fe 
largely different as to their quality (Young’s modulus varying from 6,360 
kg./mm.2 to 16,000 kg./mm.2). Cemparison is made between results of men- 
tioned current tests and elastic modulus. General conclusions are: (1) Le Rol- 
land & Sorin’s method classifies cast Fe in quite same order as Brinell test. 
(2) Linear relation between ultimate streng*h in shearing and transverse test is 
once more verified. (3) Order of classification cf cast Fe by ultimate trans- 
verse strength and shearing strength differs notably from that of elastic mod- 
ulus. (4) Breakage modulus (or Meyersberg’s number i. e., ratio between ulti- 
mate transverse strength and breaking deflection) as well as tangent at starting 
point and average tangent of straight portion of the curve give same order of 
classification as Le Rolland & Sorin’s modulus except for 2 high phosphorus cast 
Fe but classification is much more clear with elastic modulus. (5) Tangent at 
starting point of the curve is in best accordance with Le Rolland & Sorin’s 
modulus which is quite logical since this modulus corresponds to starting point. 
In last section of his article, author reviews objections which could be made 
to the new method but he hopes that this method will be of much interest 
for gray Fe founders. FR (9b) 


Fatigue Testing (9c) 


The abstracts appearing under this heading are prepared 
in co-operation with the A.S.T.M. Research Committee 
on Fatigue of Metals. 


Metal Strength Increased by Graduated Stressing. J. B. Kommers. Steel, 
Vol. 94, Mar. 5, 1934, page 26. Results of investigation show that endurance 
limit of east-Fe and of hot rolled Fe may be increased as much as 31% and 25% 
respectively by applying a low understress and increasing this gradually while the 
specimens are being rotated in the testing machine. When a constart stress slightly 
less than the originai endurance limit is applied, the increase is only 25% and 
10% respectively. Notched, low-strength cast-Fe does not have a lower endurance 
limit, and, in addition, is greatly strengthened by gradual increases of understresses. 
With Fe, however, as the strength increases, the material becomes more sensitive to 
the notches, with the result that the endurance limit is gradually reduced by a 
greater percentage. : MS (9c) 

Influence of Corrosion on Torsional Endurance Limit ef Steel and Non-Ferrous 
Alloys (Der Einfluss der Korrosion auf die Drehschwingungsfestigkelt von Stahien 
und Nichtelsenmetaiien) T. Dusotp. Metallwirtschaft, Vol. 13, Jan. 19, 1934, 
pages 41-44. See Metals & Alleys, Vol. 5, Feb. 1934, page “= " 

(9c) 
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Corrosion Fatigue and Sucker Rod Failures. Brarne B. Westcott & C. Nor. 
MAN Bowers. Oil & Gas Journal, Vol. 52, Oct. 26, 1933, pages 65-72. 
This paper presents an interesting discussion of the importance of corrosion-fatigue 
in the case of sucker rods. A table of materials used for sucker rods is given 
including a statement of heat treatments used. Another table gives the different 
types of corrosion and the chemical agents which seem to be active agents in 
producing this corrosion. Two tables of fatigue properties of iron and steel are 
given, one comparing endurance limit as given by rotating-beam machine with 
endurance limit for reversed axial stress. Some of the values for ratio of these 
two endurance limits indicate rather unusually low values of axial endurance limit. 
\ very interesting table given is the following: 

Fatigue Properties of Low Manganese Steel, Wrought Iron and Nickel Wrought Iron 
Fatigue limit determined by endurance of 10,000,000 cycles of stress. 
Ratio of fatigue limit 
to tensile strength 
1.25% Wrought Nickel 


Fatigue limit lb. /in.2 
1.25% Wrought Nickel 





Conditions of test: manganese Iron Wrought manganese Iron Wrought 
steel Iron steel Iron 
Nonecorrosive (ordinary 
fatigue limit) 48,900 30,400 40,100 0.49 0.64 0.64 
In oil well water saturated 
with natural gas and 
free from air 19,600 19,600 25,600 0.20 0.41 0.41 
In oil well water saturated 
with natural gas and 
hydrogen sulphide and 
free from air 14,600 16,400 14,900 0.15 0.34 0.24 


The high ratios of fatigue limit. to tensile strength for wrought iron and nickel 
wrought iron both under corroding conditions and non-corrosive conditions are 
especially noteworthy. The authors explain this by relatively low susceptibility of 
wrought iron to stress concentration conditions. They give an explanation based 
on a formula developed by B. P. Haigh. In effect their explanation is that a 
material like wrought iron which under one-way repetition of stress has an en- 
durance limit greater than its yield strength, offers a chance for stress redistri- 
bution around the end of a crack which is more effective in reducing stress con- 
centration than is the redistribution of stress effected in a stronger alloy steel, 
which has its endurance below the yield strength, even for one-way cycles of 
stress. HFM (9¢) 


__ Investigation of Fatigue Fractures (Die Beurteilung von Dauerbriichen) <A. 
Tuum & H. Oscnatz. Metallwirtschaft, Vol. 13, Jan. 5, 1934, pages 1-8. 


From the appearance of a fatigue fracture it is usually possible to determine 
what part of the fracture is due to fatigue and what part due to sudden breaking. 
In steel parts the fatigue fracture is smoother and finer grained than the sudden 
fracture, while in bronze parts it is usually the opposite. The fatigue fracture is 


often smooth due to the two parts rubbing against each other after the fracture 
has started. Recent investigations indicate that when fatigue breaks start  slip- 
planes form in crystals in the overstressed zone. In normal fatigue breaks the 
fracture takes place through the erystals while in the presence of alkalis and 
some other corrosive media the fracture is intererystalline. Fatigue fractures 
usually, but not necessarily, show the characteristic progressive lines which indi- 
cate the path along which the fracture proceeds. The typical forms of fractures 
due to tensile and compressive, single bending, double bending, circular, and 
torsional stressing, with and without notches are described. From the appearance 
of the fracture it is possible to draw conclusions as to type of stressing, the 
amount of overstressing, the start of the fracture, and how it progresses. Re- 
gardiess of the type of stress the path of the fracture is always at right angles 
to the lines of foree and is often not the shortest distance through the piece, 
but curved. The shape of the fracture can be used to determine the direction of 
forces and stresses in complicated shapes. 6 references. CEM (9e) 


Fatigue of Metallic Materials (Ermiidung metallischer Werkstoffe) Paur |vup- 
wik. Forschungen & Fortschritte, Vol. 9, June 1933, page 274. Calls 
attention to the harmful effect of surface inhomogeneities and of corrosive action on 
the fatigue of metallic materials. An oscillating stress often is superimposed on a 
constant static load in machinery parts. Bending and torsion tests yielded an ap- 
proximately proportional increase of fatigue strength with increasing steady static 
loads in polished, grooved, and corroded samples. EF (9c) 


Dynamic Elasticity. Recording of Mechanical Oscillations, Vibrations and Dis- 
tortions (Elasticité Dynamique. Enregistrement d’Oscillations, de Vibrations et de 
Déformations Mécaniques-quelconques) E. Marcotre. Arts-et-Métiers, Vol. 85, 
Mar. 1933, pages 76-83. Importance of fatigue strength of materials is first 
emphasized and it is shown that static stresses alone have been considered in study- 
ing materials for too long a time. Now, up to date question is to study elastic 
deformations under alternate dynamic stresses. In measurements made, problem met 
with is to take care of inertia of recording apparatus. Then new mechanical and 
electrical apparatus of A. Blondei, i.e., devices with mirrors and devices based on 
application of induction, and optical apparatus of Mabboux and Tesar are described 
at length. FR (9c) 


Crystalline Structure in Relation to Failure of Metals—Especially by Fatigue 
(Edgar Marburg Lecture) Hersert Joun Govcn. Proceedings American 
Society Testing Materials, Vol. 33, Pt. II, 1933, pages 3-114. Reprint Ameri- 
can Society for Testing Materials, 1933, Paper 6 x 9 inches, 111 pages. Extended 
abstract by H. W. Gitiett. Metals & Alloys, Vol. 4, No. 9, Sept. 1933, 
pages 140-142. Considering the basic problem of the failure of metals as that 
of the property and nature of the cohesion of solids, the author discusses the nature 
of the atom bond, the structure of solids, the method of preparation of single 
metallic crystals, crystal structure, the distortion of single metallic crystals under 
simple static stressing systems, the influence of the intererystalline boundary upon 
static strength and distortion, effects of cold-working on single crystals and poly- 
crystalline aggregates, cold-working in relation to crystalline structure, failure under 
repeated cycles of stress or ‘‘fatigue’’ in relation to the erystalline structure, and 
comparative behavior of single crystals and polycrystalline aggregates. 

WLC+-VVK (9c) 


Newer Results of Material Testing and Their Applicability (Die neweren Ergeb- 
nisse der Werkstoffpriifung und thre Anwendbarkelt) R. Martanper. Technische 
Blatter der deutschen Bergwerkszcitung, Vol. 24, Feb. 25, 1934, page 102. 
Author discusses in particular factors affecting fatigue properties of materials, 
as initial stresses (casting and welding stresses, stresses due to heat treating or 
non-uniform working), surface condition and dimensions of pieces tested, effect 
of notches, bore holes and corrosion. Particular behavior of cast Fe is finally 
pointed out. GN (9c) 


On the Fatigue Limit of Steel Rods Provided with Rolling Skin and Bores at 
Compressive Loads (Uber die von Stahistaben mit Walzhaut und 
Behrung bei Druckbelastung) Orro Grar. Der Stahlbau, Vol. 7, Jan. 19, 1934, 
pages 9-10. The test samples subjected to fatigue tests, about 2,000,000 
cycles, were prisms made of steels St. 37 and 60. It resulted that the resistance 
against crack formation of samples of St. 60 is but slightly higher than that 
of samples of St. 37. Furthermore, the loads that lead to crack formation at 
a like load cycles were for St. 60 but slightly higher than for St. 37. GN (9e) 











— nat Oe ee SS fH! 








Flexure Fatigue Studies of Cast Dental Gold Alloys. Fioyp A. PryTon. 
Journal of the American Dental Association, Vol. 24, No. 3, Mar. 1934, 
pages 394-415. The alloys had the compositions: No. 1, Au 67.8, Ag 
12.0, Cu 11.9, Pt 2.5, Pd 4.0, Zn 1.6, Ir 0.2%; No. 2, Au 65.8, Ag 12.7, 
Cu 17.5, Pt 0.8, Pd 7.0, Zn 1.0, Ir 0.2%; No. 3, Au 63.3, Ag 14.4, Cu 
18.0, Pt 1.5, Ni 0.97, Zn 1.7, Ir 0.1%. The physical properties, including 
the endurance limits, of these are reported in the following table: 


Propor- Elonga- Endurance 
Alloy Heat tional Tensile tion, Modulus of Limit, 
No. Treatment Limit Strength Per Cent Elasticity B.H.N. Ibs. /in.2* 
1 Oven Cool 74,000 97,000 1.0 13,300,000 260 51,500 
9 700°C. Quench 55,000 78,000 13.5 11,100,000 127 61,000 


“00°C. Quench 40,000 70,000 23.0 10,700,000 135 59,000 


*for approximately 25 million cycles. (Abstractor’s note: The high endurance 
ratios, around 80% on the *quenched materials, are much higher than any au- 
thenticated endurance ratios for other alloys and raise the question whether the 
ealeulated nominal stress in the endurance tests is not far higher than the true 
stress.) The east specimens were approximately 2% in. by 2 mm. by 1 mm., 
and the specimens tested in flexure were 1 in. long, 2 mm. wide, and from 0.5 
to 1.1 mm. thick. A %-in. length was bent either .050 or .030 in., the stress 
being varied by changing the thickness. Most of the tests were at high stresses, 
which caused failure in less than 5 million cycles, although at lower stresses some 


tests were run to 50 million cycles without causing failure. The results obtained 
are plotted in S-N curves which are similar to those found for base metals. A 
flexure machine has been developed and is described briefly (more in detail in 
Inter! nal Journal Orthodontia, Vol. 19, Aug. 1933, page 779). FP. concluded 
that t M. E. may be an important property from the standpoint of design of 
structures and that there was no outstanding evidence of a relation of fatigue 
limit to the other physical properties. Fatigue fractures were transcrystalline. 
Sixteen references. OEH (9c) 
Experiments of Endurance Tests (Dauerfestigkeitsversuche) Orro Grar. Zwang- 
lo eilungen, Fachausschuss der Schweisstechnik, Verein deutscher 
In ure, No. 23, Dec. 1933, pages 3-4. Report on the progress of the 
work erning tests on welding of fillet seams with different electrodes. Gas 
fusi ding showed better results than electric are welding. Cylindrical rods 
of made from welds had an upper elastic limit (load with 0.2% perma- 
nen tion) of 34-45 kg./mm.2 for gas welding, 19 kg./mm.2 for electric 
weld ultimate elongation (at fracture) was 20 and 16% resp. Preliminary 
test welded girders make an assumed shearing strength of 12 kg./mm.?2 
advis Although so far stresses due to shrinking seem not to have an effect 
on ince strength it is recommended to investigate this question further. 
Ha (9c) 
Fatigue and Hardening of Steels. Herspert J. Frexcu. Transactions. Ameri- 
cay iety for Steel Treating, Vol. 21, Oct. 1933, pages 899-946. Extended 
Abstract by H. W. Gittetr. Metals & Alloys, Vol. 4, Nov. 1933, page 170. 
The ortionality between strength or hardness and endurance limit fails to hold 
for ‘hed steels unless tempered below 450 Brinell. Various alloy steels quenched 
and per softened substantially will show the same endurance limit when heat 
tre o the same strength and hardness. The hardened, untempered or slightly 
tet steels tend to show delayed fracture, taking place after 10,000,000 
cy hich will ordinarily develop the endurance limit. Water-quenched high-C 
ster ier repeated stress shows endurance limit of 75,000 lbs./in.2 while oil 
qué alloy steels show 90,000 or more. From this it is deduced that retained 
aus by its ductility improves the resistance to fatigue. Determinations of 
ret ustenite by magnetic and other methods give data consistent with this 
the: In order to make sure that delayed fracture might not take place in bars 
ren unbroken at 10-25,000,000 cycles they were run at somewhat higher stress 
and ir retest life compared with the normal life at that stress to determine the 
prese: or absence of damage. Damage resulting from overstressing and improve- 
ment resulting in strengthening by understressing. Since in springs and battering 
tools the ability to take occasional overstress is important it was desired to de- 
tern the limits of that overstress which would not cause damage. Bars run for 
various numbers of cycles at stresses over the endurance limit were run at the 


endurance limit for unstressed bars. Those which broke short of 10,000,000 cycles 
had been damaged and from such tests a damage line could be drawr on the S-N 


diagram. The benefit of tempering on the endurance of quenched steels a readily 


seen in the damage lines. The area of no damage under the S-N curve increases 
with tempering. An interesting observation was made on two age-hardening steels 
in that they exhibited no area of no damage, while quenched and drawn alloy steels 
show a large area of no damage. A Ni-Si steel (0.49% C, 0.83 Mn, 3.52 Ni, 
1.65 Si) showed when quenched in oil from 1575°F. and tempered at 1200° F. a 
very high endurance limit for its strength but very little resistance to damage. 
When tested untempered or tempered at 675°F. it was found to be actually im- 
proved by overstress. This steel was induction furnace made. Another heat of are 
furnace steel of similar composition showed small no-damage area but a higher 
endurance limit than that exhibited by the induction furnace steel after the im- 
provement due to overstressing. 38 references in original article. WLC (9c) 


Oscillating Tests with Welded Samples (Schwingerversuche mit geschweissten 
Proben) Fiex. Zwanglose Mitteilungen, Fachausschuss der Schweisstech- 
nik, Verein deutscher Ingenieure, No. 23, Dec. 1933, pages 4-5. Report 
on progress of work with combinations of different welds, butt-, lap-, fillet gas 
Welds on structural steel St 37; stress per cycle varied between 800 and 1600 
kg./em.2 at 4-4.2 eyeles per sec. (In general, conclusions based on number of 
cycles before fracture have not been found very reliable. This is especially true in 
this case, since the stresses used varied between 800 and 1600 kg./em.2—H. F. 
Moore) The endurance figures were for short side seam, 0.6x106; long side seam, 
1.5x106; short side and front seam, 2.6x106; round laps, 1.5x106; tapered laps, 
1.95x106 changes of load. Still better values were obtained in V-joints and laps 
with side fillet welds, no break occurred after 10.8x106 changes of load; the same 
electric weld showed only 2.5x106 changes. A number of other tests were made 
with gas-welded butt-joints which gave good results particularly if a subsequent 
welding at the bottom of the weld is applied. Samples with *longitudinal seams 
showed throughout higher endurance figures than transversal seams, about 15-19 
kg./mm.2 for a material of 30-32 kg./mm.2 tensile strength. Ha (9c) 


Fatigue and Corrosion Fatigue with Special Reference to Service Breakages. 
Freveric Bacon. Proceedings of the Institution of Mechanical Engineers, 
Vol. 124, June 1933, pages 685-736. Gives special attention to the erack 
Spreading process for the purpose of interpreting the features found on fatigue 
fractures and as a method of attacking the problem of crack formation from a 
new angle. Fatigue testing machines and material used are described. Fractured 
faces of shafts, axles, and similar parts subject to rotary bending show that 
constantly recurring types approximate simple geometrical markings. Attention is 
given to the weakening effect of the local concentrations of stress produced by 
holes, shoulders, keyways, ete. Includes % examples of an attempt to locate and 
assess the diminution of fatigue resistance at the weakest spot of a projected 
design by a single fatigue test of a suitable model. Reviews the history of cor- 
rosion fatigue and gives a list of practical instances where corrosion fatigue is 
— Or suspected to be the cause of failure. Discusses 2nd illustrates pitting 

cracking processes peculiar to corrosion fatigue, the corrosive agent being a 
small steam jet in air. Gives chemical analysis of steels used, heat treatment, 
results of static tensile tests, hardness, notched-bar impact, and fatigue tests. 

RHP (9c) 
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Effect of Internal Stresses on Vibration Strength (Ueber die Wirkung von Elgen- 
spannungen auf die Schwingungsfestigkeit) H. Buenter & H. BucnHoLtTz, 
Mitteilungen aus dem Forschungsinstitut Vereinigte Stahlwerke Aktien- 


gesellschaft Dortmund, Vol. 3, No. 8, 1933, pages 235-248. While the 
strength of plastic materials under mainly static stresses is practically not in- 
fluenced by internal stresses such influence must be taken into account under vi- 
brating stresses when interior stresses are present. If vibrating stresses are uni- 
formly distributed over the section interior stresses must be considered as a 
dangerous pre-imposed stress, and also under non-uniform stress distribution inner 
stresses may have an injurious effect. On the other hand, interior stresses which 


remain from heat-treatments, that is, thermal stresses which are characterized 
by compressive stresses at the edges and tensile stresses in the core, increase 
vibration strength under bending and torsion; but vibration strength is reduced 


under these conditions when tensile stresses occur in the edges and compressive 
stresses in the core as it is the case in hardened tool steels and after cold- 
drawing. Endurance bending tests with different steels have shown that without 
change of static properties of strength vibration strength is increased 15-20% by 
high compressive stresses at the edge caused by quenching from temperatures be- 


low A,. Although bending-vibration strength is reduced about 15% by high 
original tensile stresses in the edge zones, low original stresses (under 20 
kg./mm.2) have no injurious effect on bending strength if the material is suf- 


ficiently tough. Already existing interior stresses before the test are relieved to a 
very great extent under vibrating stress by small plastic deformations. 16 refer- 
ences and 4 tables of charts representing results in detail. Ha (9c) 


State of Stress and Tensile Strength of Flank Seam Joints (Spannungszustand 
und Festigkeit von Stirnkahinahtverbindungen) G. Bierett & G. Griininc. Die 
Elektroschweissung, Vol. 5, Feb. 1934, pages 33-34. The states of stress 
in the cross joint and the flank seams of fish plate joints were determined by 
elongation measurements on models. These non-welded models were made of steel 
plate. Table shows maximum stresses set up in these models. These stress measure- 
ments were supplemented by fatigue tests on similar non-welded models made of 
St. 37 steel plate in order to determine the effect of the geometrical shape on 
the fatigue limit, independent of the flow of material. The fatigue properties of 
these models were not better than those of correspondingly welded samples. It 
results that the considerable decrease in strength of weld joints in dynamically 
testing is chiefly due to the commonly unfavorable geometric shape of the joints 
considered. Therefore, shapes must be found by constructors that lessen the stress 
maxima thus to attain higher fatigue limits. Gradual transition from sheet sur- 
face to seam surface is of essential importance for good fatigue properties. GN (9c) 


Corrosion-Fatigue Tesi: on Mild Steel. Engineering, Vol. 136, Oct. 6, 1933, 
page 398. The Nationz' Physical Laboratory at the request of Messrs. Fescol, 
Ltd., London, tested mild steel which had been coated with Ni by the ‘‘Fescol- 
ising’’ process. The results showed that Fescolising mild steel increases its en- 
durance limit (20,000,000 cycles of reversal flexure) by 67%. A table and graph 
show the results of these tests. LFM (9c) 


Transverse Fissure Failures. Proceedings, American Railway Engineering 
Association, Vol. 33, 1932, pages 557-558, 808-815. Appendices B-i 
and B-2 to the report of Committee IV on Rails. Includes statement by H. F. 
Moore on progress of investigation ai University of Illinois on fissures in rails. 
Physical and chemical tests, metallographic examination, and etching tests have 
been carried out on rails whose rolling history is known. Deep etching is the 
surest way of finding shatter cracks. X-ray spectrograms and the drop-of-potential 
method have not been successful as non-destructive methods of detection. A re- 
peated stress machine in which the rail is moved below a car wheel is described. 
A fissure fracture developed in the first specimen to be tested, but later speci- 
mens have all failed by progressive failure from the surface. (An abstract of a 
later oral statement on the progress of this investigation is given in Railway 
Age, Mar. 21, 1934, page 401: H.F.M.) JCC (9e) 


Experiments on Notch Endurance Strength and Corrosion Fatigue of Boiler Con- 
struction Materials (Versuche fiber Kerbdauerfestigkeit und Korrosionsermiidung an 
Kesselbaustoffen) A. Tuum & Ci. Horz. Die Warme, Vol. 56, Sept. 30, 
1933, pages 640-642. The different sources leading to the development of cracks 
in boiler parts are pointed out. Accumulation of stresses and alternating stressing 
result in fatigue failures. The results gained on endurance tensile tests (constant 
static load and additional oscillation stress) reveal the paramount influence which 
the quality of the boiler material, the extent and shape of grooving and the 
magnitude of prestressing exert on the maximum endurance strength. Chemical 
effects active during these endurance tests may accelerate materially or inhibit 
the formation of cracks depending on the type of attack. In contrast to general 
corrosion attack, intergranular corrosion takes place at sufficiently large stresses 
and moderate corrosive power in passifying solutions. The experimenters devised a 
new testing method permitting tests at high pressures and elevated temperatures. 
The endurance tests with grooved samples were carried out in air and then 
studied under ‘‘service conditions.’” Smooth surfaces raised notably the fatigue 
resistance which was 40% higher for semicircular grooves as compared with sharp 
notches. Soda lyes (280 g./liter) drastically reduced the endurance strength due 
to corrosive action. Lye concentrations of 0.7 g./l. as prevailing in boilers, check 
the corrosion progress, retard the crack formation and raise the endurance strength. 
Trisodiumphosphate displayed a protective behavior towards general corrosion attack. 

EF (9c) 


Piston Rod Failures in Large Double Acting Two-Cycle Diesel Engines. Motor 
Ship, Vol. 14, Oct. 1933, pages 236-238. The main causes of failure are 
internal corrosion due to the presence of air in the cooling water, and heat 
stresses combined with repeated alternating stresses. This corrosion-fatigue is 
prevented by minimizing the corrosion in the internal surface of the rod by fitting 
a nickel steel or a cupro-nickel tube in the rod, or by the use of inhibitors 
such as potassium chromate solution. JWD (9c) 


The Significance and Limitations of Fatigue Test Results. R. E. Pererson & 
H. F. Moore. Iron & Steel Industry & British Foundryman, Vol. 5, 
Sept. 1932, pages 437-438. See Metals & Alloys, Vol. 5, Jan. 1934, 
page MA 11. CHL (9c) 


Relation of Fatigue Strength and Notch-Susceptibility in Fatigue to the Other 
Tensile Properties of Steel (B ngungsfestigkelt vod Kerbempfindlichkelt in 
ihrer Beziehung zu den Ubrigen Festigke bei Stahi) W. Leouts, 
H. Bucunoitz & E. H. Scuutz. Stahl und Eisen, Vol. 53, Nov. 2, 1933, 
pages 1133-1137; Mitteilungen aus dem Forschungsinstitut der Verciniate 
Stahlwerke Aktiengeselischaft Dortmund, Vol. 3, June 1933, pages 129-152. 
Fatigue, * corrosion-fatigue, tensile, and impact tests were made of a 0.12% C 
structural steel and a 0.19% C; 0.75% Mn; 1.02% Cu; 0.64% Cr steel after 
various heat treatments and aging treatments. The fatigue tests were made on 
polished and on notched specimens; the impact tests over temperatures between 
— 80 and 200°C. No relation could be drawn between the form of the stress-strain 
curve at the yield point and the endurance limit; there seemed to be no connection 
between notch-susceptibility in fatigue tests and notch-toughness in impact tests. In 
the corrosion fatigue tests higher endurance values were obtained where numerous 
shallow ‘‘corrosion notches’’ were formed than where a few deeper cracks appeared. 
Coarse grain caused greater mvtch and corrosion susceptibility and lower endurance 
limit. For ordinary fatigue testing under non-corrosive conditions the following 


formula is submitted, gow — 0.175 (os + os — 810 + 100) where 
ow is the endurance limit, gz the tensile strength, gs the yield strength, §1 
the percent elongation. Ha+SE (9c) 
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Judging Material Properties from Fatigue Fractures (Beurteilung von Werkstoff- 
elgenschaften aus Gewaltbriichen) H. Hotot. Schriften der Hessischen Hoch. 
schulen, 1933, No. 2, pages 26-30. Paper before Werkstofftechnisches Kol- 
loquium der Staatlichen Materialpriifungsanstalt an der Technischen Hochschule 
Darmstadt, June 24, 1933. Results of tests on the various types of crack structure 
occurring in boiler materials are given and discussed. In the first place the type 
of crack structure in the same boiler material depends on the testing conditions 
Granular, slaty and tough fibrous fracture are distinguished. Granular fracture is 
generally apparent in brittle plates, tough fibrous fracture predominates in very 
tough homogeneous plates, slaty fracture in very homogeneous plates and rather alike 
in less homogeneous plates of greater thickness. A fourth type of fracture is ob- 
served in segregated plates or those with heavy slag inclusions. A characteristic 
““step’’ fracture is then observed. Better than by fracture tests and microscopic 
examination the uniformity of plates can be tested by etching tests. However, re- 
liable conclusions in how far structural inhomogeneities are detrimental can be 
drawn only from fatigue tests. Judging material properties from fracture tests re- 
quires considerable experience. GN (9¢) 


Effect of Internal Stresses on the Endurance Limit in Repeated Sending (Die 
Wirkung yon Eigenspannungen auf die Biegeschwingungsfestigkeit) H. Biiu.er & 
H. Bucunortz, Stahi und Eisen, Vol. 53, Dee. 21, 1933, pages 1330-1339 
Internal stresses were introduced into carbon and silico-manganese structural steels 
by quenching from 600°C. without appreciably changing the hardness. The resulting 
compressional stresses at the surface raised the endurance limit in bending up to 
20%. On the other hand high tensional stresses at the surface such as may be 
obtained by quenching from above the critical temperature or by cold drawing 
lowered the endurance limit. Small internal stresses are without effect if the steel 
is sufficiently tough. During the fatigue tests the internal stresses tended to be 
reduced, presumably on account of slight plastic deformation. SE (9¢) 


Fatigue Strength of Airplane and Engine Materials. Kurt Matruars. J ech- 
nical Memorandum No. 743 National Advisory Committee for Aero- 


nautics, Apr. 1934, 31 pages; Translated from Zeitschrift fiir Flugtechnik und 
Motorluftschiffahrt, Vol. 24, Nov. 4, 1933, pages 593-598; Nov. 28, 1933, 
pages 620-626. A brief but quite intensive treatment of fatigue phenomena is 
given. The following topics are treated: kinds of fatigue stresses, typical fractures, 


effect of frequency, initial tension, relation between fatigue strength and static 
strength, effect of surface finish and treatment, effect of stress concentration at 
fillets, holes, key ways, threads, and welds. From the viewpoint of the designer 
there is no fatigue strength based simply on the material. The fatigue strength 
of structural parts can be approximately estimated by allowing for the influence 
of form, surface finish and other factors. 23 references. Kz+HWR& (9c) 


Combating Corrosion Fatigue of Steel (Erklarung und Bekampfung der Kor- 


rosionsermiidung von Stahl) O. Férrr. Die Naturwissenschaften, \0!. 27, 
Dee. 15, 1933, page 888. Author calls attention to the fact that the cor- 
rosion fatigue limit of steel rods under alternating bending can be raised by sub- 
mitting the samples to compressive stress. In agreement with McAdam’s observa- 


tions in endurance tests, untreated samples exhibited in water only 1/5 of the 
fatigue strength in air. The corrosion fatigue limit, however, can be raised even 


above the limit in air by ‘‘densifying’’ (rolling) the surface of the stee! »revious 
to fatigue testing. Experiments with an electro Cr-Ni steel yielded the ‘ \lowing 
endurance bending strengths: 

untreated, in air 45 kg. /mm.2 

pressed, in air 55 kg. /mm.2 

untreated, in water 11 kg. /mm.2 

pressed, in water 47 kg. /mm.2 
The minute surface defects, at which fatigue failures start, are reduced hy the 
mechanical treatment previous to endurance exposure. RF (9e) 


Fatigue Tests on Welds of Mild Steel and Cr-Mo-Steel (Essais de Fatique sur 
les Soudures d’Acier doux et d’Acier au Cr-Mo) L.. Doussin. Usine, Vol. 43, 
Mar. 15, 1934, page 31. The fatigue limit lies for most metals below their 
elastic limit except for brass (Also for very soft iron and markedly higher for soft 
copper: H. F. Moore) where it is slightly higher; the fatigue limit changes accord- 
ing to kind of stress. The ratio of fatigue to elastic limit is not constant even for 
the same metal. Principal factors influencing fatigue limit are: dimensions of the 
piece, distribution of stresses, condition of surface; the latter can, under certain 
conditions lower the fatigue limit to 2/3 or even 1/3. The fatigue limit of & 
structure as a whole depends mostly on stress distribution. Ha (9e) 


Standardisation of the Alternating Bend Test for Thin Mild Steel Sheets. 
J. C. Gopvsert. Sheet Metal Industries, Vol. 7, July 1933, pages 145-146. 
Discusses the influence of varying radius of bend with materials of constant thick- 
ness. In the equation N = K (R/T — 0.8), where N= number of bends, 
T = thickness of test strips, and R — radius of jaws used, the value of the 
constant K depends on the quality of the material (as measured by the bend test) 
only, irrespective of thickness or radius of bend, and it is suggested that this be 
adopted as standard for expressing the quality of mild steel sheets and tinplates. 
This is a measure of stamping and seaming qualities. AWM (9¢) 


Investigations on Steel Bars under Changing Tensile Stress (Untersuchungen an 
Stahistaben bei wechselnder Z ) A. Pome & M. Hemper. Mit 
teilungen aus dem Kaiser-Wilhelm-Institut fiir Eisenforschung, Dissel- 
dorf, Vol. 15, No. 18, 1933, pages 247-254. A machine is described in 
which static and dynamic tests, in particular alternating endurance tensile tests 
were made. The results of tests with structural steels St 52 (0.11 C, ‘race Si, 
0.47 Mn, 0.010 P, 0.023 S, 0.19 Cu,—Cr) and St 37 (0.13 C, 0.4 Si, 1.22 Ma, 
0.019 P, 0.024 S, 0.39 Cu, 0.04 Cr) are given in curves, tables and micrograms. 
The tests show that the first sign or fine cracks of an endurance fracture depend, 
besides the amplitude of vibration stress and frequency of vibrations, on small 
inhomogeneities and defects of the material or on surface injuries which caure & 
local increase of tension due to their notch action. For details the paper must 
referred to. 18 references. Ha (9¢) 


Influence of Corrosion on Endurance of Steels and Nickel (Der Einfluss der 
Korresion auf die B i t von Stahien und Reinnickel) O. 
Benrens. Metallwirtschaft, Voi. 13, Jan. 19, 1934, pages 44-46. 


See Metals & Alloys, Vol. 5, May 1934, page MA 212. CEM (8c) 


Magnetic Testing (9d) 
L. REID, SECTION EDITOR 


Non-Cestructive Testing of Welded Seams (Aus der Praxis der zersté 
Schweissnahtprifung) S. KressKaLt. Autogene Metallbearbeitung, 
Mar. 1, 1934, pages 65-68. The manipulation of a magneto-acoustic 
device is explained and illustrated by some examples; the method consists in 
a little magnetizing coil which is excited by the normal alternating eurrent supply. 
over the welded seam; the magnetic leakage changes when defective spots are in 
weld and causes nvuises or sounds in a pair of earphones which the tester has on 
—_ 2 thickness of material for which the instrument will give ' 

ts is mm. 


Silicon Steel with A.C. and D.C. Excitation. R. F. Epcar. Electrical 
neering, Vol. 53, Feb. 1934, pages 318-322. Magnetic tests on 
at 60 cycles with superposed d.c. excitation are described. Results are shown is 
series of curves. A bibliography is appended. WHB (94 
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Bars Tested Magnetically for Seams and Internal Defects. Jron Age, Vol. 132, 
ug. 3, 1933, pages 16-17. Describes the testing of cold drawn steel bars 
magnetically by the Union Drawn Steel Co. for internal defects. Seams and other 
defects that are in excess of 0.005 in. deep are detected magnetically and indicated 
by the contour of a curve produced by a beam of light. The apparatus was de- 
veloped by the Magnetic Analysis Corp’n. This method of testing is especially de- 
sirable for cold finished bar stock used in making piston pins and in connection 
with steel used for airplane parts. Another use is for identification of mixed grades 
of steel varying in analysis. VSP (9d) 


Spectrography (9e) 

A Symmetrically Opening Optical Slit. J. E. Sears. Journal of Scientific 
Instruments, Vol. 10, Dec. 1933, pages 376-377. Description of a new 
type of symmetrically opening slit for use with spectrometers and similar apparatus. 

RAW (Qe) 

Routine Application of Chemical Emission Spectrum Analysis for Industrial Test- 
ing of Materials (Die betriebsmassige Anwendung der chemischen Emissions- 
Spektralanalyse bei Werkstoffuntersuchungen in der industrie) H. Moritz. Zeit- 
schrift Verein deutscher Ingenieure, Vol. 77, Dec. 16, 1933, pages 1321- 
1327. While X-ray spectroscopy is already a fairly known method for detecting 
traces of metallic impurities in industrially used materials the emission spectrum 
of materials has not yet been used to the same extent although this method is, 
from the practical viewpoint still more sensitive, simpler and also cheaper. The 
principles of spectrum analysis are explained and its application for the analysis 
and determination of constituents of a material by means of a standard spectrogram 
or spectrum chart is described. Instruments and apparatus for evaporating the sample 
are discussed; the method is applicable for investigation of segregation phenomena, 
defects, determination of isotopes and atomic constants, and for pathological investi- 
gations. The accuracy of the method is the better the lower the content of the 


impurities to be diseovered is, usually less than 0.5%; the average error is about 
10%. 20 references. Ha (9e) 

Frequency of Zirconium (Die Haufigkeit des Zirkoniums) G. von Hevesy & K. 
WuerstLin. Zeitschrift fiir anorganische und allgemeine Chemie, Vol. 
916, Jan. 26, 1934, pages 305-311. 1175 samples of rocks and several 
meteorites were examined X-ray spectrographically for Zr. Content of Zr was found 
to average 1 g. Zr in 1000 g. in eruptive rocks, 1 g. Zr in 4500 g. effusive rocks, 
and in sediments about half the latter. The Zr content in meteorites was found 
to be 1 g. in 12000 g. stone meteorites. Tables are given with Zr contents of 
various ores and rocks, and where deposits occur. Ha (9e) 


Contributions te Technical Spectrum Analysis in the Metallurgical Laboratory 
(Beitrase zur technischen Spektralanalyse im Eisenhiittenlaboratorium) W.Gereriacn. 
Archiv fiir das Eisenhiittenwesen, Vol. 7, Dec. 1933, pages 353-354. 

The coreful work of Scheibe (Archiv fiir das Eisenhiittenwesen, Vol. 4, 1930- 
1931, pages 579-584) on the spectrum analysis for Si in Fe-Si alloys is discussed 


It is siown that the Si line 2516 is not particularly suitable for comparison with 
the Fe line 2518 for this analysis, but nevertheless an accuracy of about + 3% 
may be obtained. SE (9e) 


METALLOGRAPHY (10) 
J. S. MARSH, SECTION EDITOR 


Upper Critical Temperature (Ac,) of Steel as Affected by Various Elements, 
Ronert R. Apsott. Iron Age, Vol. 132, Dec. 28, 1933, pages 7-9, (insert). 
Fron a paper read at joint meeting of Cleveland chapters of A.S.S.T. and S.A.E. 
Gives complete data regarding the elevation or depression of upper critical point as 
a result of usual additions to steel of C, P, S, Mn, Ni, and Si. Approximately 400 
bars of steel were investigated from various manufacturers in U. S. and foreign 
countries. Samples included all varieties of steels obtainable. Notched bars were 
annealed slowly in Pb until microscopic examination showed pearlite structure. To 
find effect of different elements upon Acg, the experimental data were analyzed by 
method of least squares. The following represents final effects: 
Acs for pure Fe is 908°C. (first trace of C). 
0.01% C lowers Aeg by 2.237°C 
0.001% P raises Acg by 0.4385°C. 
0.01% Si raises Acg by 0.3049°C. 
0.01% V raises Acg by 0.3792°C. 
0.01% Mn lowers Acg by 0.3443°C. 
0.01% Ni lowers Acg by 0.23°C. but increases it by 2 (C — 54 + 0.06 Ni) 
provided bracketed quantity is positive. VSP (10) 
Preparation of Plane Surfaces by Dry Polishing and Grinding (Franstalining av 
plana ytor medelst torrslipning, resp. torrpolering) C. Benevicxs & P. E. 
Wreteiap. Jernkoxtorets Annaler, Vol. 118, Feb. 1934, pages 45-77. 
Dry grinding and polishing is necessary in preparing plane surfaces for microscopic 
work when slag inclusions are present that might otherwise drop out. For this pur- 
pose a special machine was constructed provided with a lead disk with two spiral 
grooves for emery powder. With ordinary emery powder a surface was obtained which 
could readily be finished on wet cloth. With the very finest specially prepared 
powders, a polished surface was obtained. Extra hard nuclei, such as vanadium and 
titanium nitrides or tungsten carbides, may resist polishing and give rise to 
Streaks in the surface which may be overcome by removing loose grinding powder, 
by avoiding too high pressures, and by turning at a high rate. By measuring the 
intensity of light reflection at various angles, the roughness of the surface may be 
determined, since a rough surface shows reflection over a wider range of positions. 
It was found that a cellulose-lacquer coating of emery powder on a glass disk gave 
& good grinding surface. Dust was removed by an adhesive roller, and surface oxida- 
tion was avoided by working in a nitrogen atmosphere. Details of the grinding ma- 
chine are given in an appendix. 24 references. HCD (10) 
Melting Surfaces in the System Aluminum-Aluminum Oxide-Aluminum Carbide 
(Ueber die Schmelzflache im System Aluminium, Aluminiumoxyd, Aluminiumcarbid) 
Em:t Baur & R. BRuNNER. Zeitschrift fiir Elektrochemie, Vol. 40, Mar. 
1934, pages 154-158. Binary and ternary melts of this system were investi- 
gated and the melting points of the system Al-AloQ3-AlgCs determined. Binary 
phases Alg0g and AlgC3 were found. In the reduction of alumina by C, a melt 
of varying ternary composition exists below 2000°C; hence, the*previously assumed 
quintuple point at which the phases Al (liquid), AloO, (solid), AlgCg (solid), 
C, gas at 2013°C. and 1.5 atm. coexist must be denied, because all of these 
phases cannot exist at this temperature. Ha (10) 
Nature of Secondary Heating. Its Effect and Practical Importance. S. A. Bara- 
jag Soobschenia wea fg Instituta Metallov, No. 13, 1933, pages 
: -33. (In Russian) is investigation was carried out on Cr-Ni steel (C, 
36%; Mn, 0.54%; Cr, .1.18%; Ni, 2.92%; S, 0.013%; P, 0.009%) which 
— melted in an electric furnace, forged, and annealed. By ‘‘secondary’’ heating, 
© author means a heating carried on from a temperature somewhat above Afs 
— Ars transformation (Fey—>Feq) was determined for this steel to be at 
= C. The author carried his ‘‘secondary’’ heatings from 500° and 600°C., the 
ad of this heating being varied from about 0° to 10°C., and more, per min. 
dilate per min. was found for this steel to be a critical velocity. Thermal and 
a ae methods were employed. It was found that increased volume change of 
oa ol inversely proportional to the rate of heating. When this rate is 510°C. 
min., (critical rate for the steel investigated) no volume changes are observed, 
at the low rate of heating (\. 0° per min.), volume changes reach their 
Pte values. The volume changes on secondary heating correspond to the trans- 
Samat ons: Fey—»Feq—>Fey The described phenomenon is based on the nature 
undereooled austenite and its ability of aging. ATK (10) 
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Condition of Flowing of Crystals (Zur Flilessbedingung von Kristallen) VW. Boas 
& E. Scumip. Zeitschrift fiir Physik, Vol. 86, No. 11/12, 1933, pages 828- 
830. Recent investigations seem to solve the question of whether the elonga- 
tion limit of crystals is determined at a constant shearing stress or at a constant 
elastic pushing effect in the translatory system, in favor of the shearing stress; 
tests were made on crystals of Ag, Au, q-@ brass and Al-Cu alloy. The beginning 
of plasticity is, therefore, considered to be determined by the law of tension, not 
of deformation. Ha (10) 


The Surface Tension of Liquid Metals. Part V. The Surface Tension of the 
Lead-Tin Alloys. L. L. Brrcum uaw. London, Edinburgh, & Dublin 
Philosophical Magazine & Journal of Science, Vol. 17, Jan. 1934, pages 
181-191. The surface tension of Pb-Sn alloys over the whole composition range, 
and from the freezing points to 800°C., decreases with rise of temperature. A re- 
lation to the lattice structure cannot be established definitely. 12 references. Ha (10) 


X-Ray Study on Alloys of Silicon with Chromium, Manganese, Cobalt and Nickel 
(Réntgenuntersuchung der Legierungen von Silizium mit Chrom, Mangan, Kobalt 
und Nickel) Berti: Bortn. Arkiv for Kemi, Mineralogi och Geologi, 
Vol. lla, Apr. 12, 1933, 28 pages. There are 4 intermetallic compounds in 
the Cr-Si system: (1) CrsgSi which crystallizes in the cubic system with an edge 
length of 4.555 A.U. (2) CrSi, analogous to FeSi, has an edge length of 4.620 
A.U. (3) CrSig, belonging to the hexagonal system. The dimensions are a — 
4.422 A.U., ¢ — 6.351 A.U., c/a — 1.44. There are 9 atoms per unit cell. (4) A 
complicated phase of probably tetragonal form, stable below 1000°C. Three inter- 
metallic phases were found in the Mn-Si system: (1) MngSi, hexagonal, 16 atoms 
per unit cell, and ac 6.898 A.U., c — 4.802 A.U., c/a — 0.696. (2) MnSi, 
exhiting the same structure as FeSi and of cube edge of 4.548 A.U. (3) MnSie, 
not analogous to FeSig, tetragona!. and of the following dimensions: a — 5.513 
A.U., ¢ = 17.422 A.U., ¢/a = 3.iS. The elementary cell has 48 atoms. Si does 
not hold Mn in solid solution. Only 2 intermediate phases were established in the 
Co-Si system: (1) CooSi belonging to the rhombic system, containing 12 atoms 
per unit cell of dimensions a — 3.730 A.U., b — 4.908 A.U., ¢ = 7.095 A.U. 
(2) CoSi, structurally identical with FeSi. The length of its unit cube is 4.438 
A.U. Cubic and hexagonal Co dissolve Si with lattice contraction. A partial study 
of the binary Ni-Si system revealed the presence of the compound NiSi, which cor- 
responds to the FeSi structure and has a cube edge of 4.437 A.U. WH (10) 


Metastability of Elements and Compounds Due to Enantiotropy or Monotropy 
XVIIL. The Lead Oxide Problem (Die Metastabilitat der “‘emente und Verbindungen 
als Folge von CEantiontrople oder Monotropie. XVIII. Das Bleloxydproblem) 
Ernst Conen & N. W. H. Apvvinx. Zeitschrift fiir physikalische Chemie, 
Abt. A, Vol. 168, Mar. 1934, pages 188-201. Density measurements with pycnom- 
eter and X-rays showed that red and yellow Pb oxide belong to the group of 
enantiotropic materials. The transition temperature is 488.5°C. Former difficulties 
met by various investigators are ascribed to the effect of solid-liquid in‘erfacial 
tension heretofore unaccounted for in pyenometer density measurements. EF (10) 


Metaliographic Grinding with Paraffin impregnated with Abrasives. R. L. 
Dowpvett & M. J. Want. Metals & Alloys, Vol. 4, Nov. 1933, pages 
181-182. The authors discuss the several methods employed by others to 
avoid the pitting of metallographic specimens when polished with a water suspen- 
sion of the intermediate abrasives. The method of producing a paraffin bonded 
grinding wheel of the desired grade and abrasive is described. An automatic polishing 
machine using such disks is described. WLC (10) 


Cementite-Free in Quenched 1% C Steel. SKF Lazorarortes. 
Metal Progress, Vol. 24, Oct. 1933, page 49. Micrographs at 100 and 
1000 x. 


WLC (10) 
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Electric Conductivity and Constitutional Diagrams of Binary Alloys. X. The System 


Magnesium-Bismuth (Elektrische Leitfahigkeit und Zustandsdiagram bei bindren 
Legierungen. X. Das System Magnesium-Wismut) G. Grune, L. Mour & R. 
BornuAk. Zeitschrift fiir Elektrochemie, Vol. 40, Mar. 1934, pages 143-150. 
Study of the Mg-Bi diagram confirms the existence of only the compound MgsBie, 
but with a melting point of 823° instead of 715°C., as determined formerly; the 
latter temperature is that of the newly discovered q <® Q-transformation. The 
conductivity was determined for the whole range; there exist irregularities in the 
30-35% Bi range, which cannot be explained. The-microscopic examination of the 
alloys is deseribed. 10 references.—XI1. The System Lithium-Magnesium (Das System 
Lithium-Magnesium) G. Gruere, H. v. Zeppetin & H. Bum. Zeitschrift 
fiir Elektrochemie, Vol. 40, Mar. 1934, pages 160-164. 
was developed and electric conductivity for the whole system in the range from 
25° to 550° C. determined. A maximum melting point of 592° C. was found 
in the 28 to 30% Li range. The conductivity curves showed 6 discontinuities: at 
15, 22, €0, 70, 75 and 80% Li at the resp. temperatures of 590, 595, 415, 
318, 280, 258° C.; all marked passing through the solidus line except at 
22% Li, where eutectic melting occurs. X-ray examination showed a hexagonal 
Mg lattice at 15% Li and a body-center-cubiec lattice (as in pure Li) at 35 and 
10% Li; the other alloys showed lines of both. The eutectic point is at 21.8% 
Li; at 587.5° C. a eutectic consisting of Mg solid solutions and phase LioMg; 
crystallizes out. Ha (10) 


The Magnesium-Antimony Diagram (Das Zustandsdiagramm Magnesium-Antimon) 
G. Grupe & R. Bornuax. Zeitschrift fiir Elektrochemie, Vol. 40, Mar. 
1934, pages 140-142. The Mg-Sb diagram was developed from thermal analysis; 
it is similar to the Mg-Bi diagram. 2 eutectic horizontal lines, at 629°C. on 
the Mg-side and at 579° on the Sb side, were observed; as these lines reach to 
the pure Mg and Sb resp. no formation of solid solutions occurs in this range. 
Eutectic points exist at 10% Sb and 86% Sb; the system contains only the com- 
pound MgsSbe, with the extraordinary high melting point 1228° C. An q => @ 
transformation of MgaSbe was observed, between 40 and 44% Sb, on the cooling 
curves at 930 + 2° C. Mg-containing #-solid solutions of the compound dis- 
integrate in cooling at 894° into melt D and solid solution F. The results are 
discussed and compared with other investigations. Ha (10) 


Recrystallization of tron Alloys with a Closed -y-Field at the A» and A, Point 
(Die Umkristallisation von Eisenlegierungen mit geschlossenem -y-Field beim A;- 


und A4-Punkt) A. Heinzer. Archiv fiir das Eisenhiittenwesen, Vol. 7, 
Feb. 1934, pages 479-482. The structure of Fe alloys with varying contents 
of Al, Ti, V, and W, were studied on heating through the Ag temperature range. 


At about 4/5 of the concentration of the respective alloying elements at which 
the y loop closes, a refinement of the grain no longer occurred on heating through 
the Aq range, only grain growth. The relation of the above to q-veining, which 
is shown to occur in some of these alloys, is discussed. SE (10) 


Artificial Transformation of Magnesium by Polonium-q-Particles (Die kiinstliche 
Umwandiung des Magnesiums durch Polonium-q-Teilchen) H. KiLarMANN. Zeit- 
schrift fiir Physik, Vol. 87, No. 7/8, 1934, pages 411-424. Bombardment 
of Mg by Po q-particles ejects protons, which consist of 4 distinct groups. Method 
of counting the protons and their distance of travel in air (about 3.8 em.) is de- 
scribed. Ha (10) 


Selective Etching Reagent for Copper and Its Alloys. Joun B. Kasey. Metal 


Industry, N. Y., Vol. 31, Sept. 1933, page 306. A suggested etchant is 
ammonia water (sp. gr. 0.9) 15 ec., carbon tetrachloride 15 ce., alcohol 95%, 
15 ec. Copper is readily dissolved. PRK (10) 


Inclusions within Inclusions. Atnert Portevin. Metal Progress, Vol. 25, 
Jan. 1934, pages 42-43. Reports the finding of metallic inclusions in the 
center of non-metallic inclusions. Micrographs show such metallic inclusions in 
a complex Cr silicate inclusion in 30% Cr steel. This occurrence provides striking 
proof of mutual solubilities of metal and slag and their precipitation one from the 
other. WLC (10) 


Local Formation of Martensite in Steel Wire (Oertliche Martensitbildung bei 
Stahidraht) Anton Pomp. Mitteilungen aus dem Kaiser-Wilhelm-Institut 
fiir Eisenforschung, Diisseldorf, Vol. 16, No. 2, 1934, pages 15-19. 
little-observed defect of cold-drawn steel wire, characterized by hard spots on the 
surface, is described. They have a martensitic structure and are formed, as experi- 


ments demonstrated, by high local heating, e.g. friction, and rapid cooling by 
the surrounding cold material. Ha (10) 
A Precision, High Power Metallegraphic Apparatus. Francis F. Lvcas. 


Metal Progress, Vol. 24, Oct. 1933, pages 21-25. Special features of 
a& microscope and camera for attaining increased resolution and magnification are 
described. A mercury-vapor-lamp train providing practically monochromatic light, 
a mono-brom-naphthalene objective of N.A. 1.60, corrected for the blue regions of 
the visible spectrum, and special plates of increased sensitivity to the light 
employed are features of the setup. Massive camera supports, provided with pro- 
tection against mechanical disturbances, permit exposures of 30 min. duration at 
magnifications of 4000x. WLC (10) 


Formation of Graphite in Cast tron and its Importance for the Production of 
High-quality Gray-lreon (Die Graphitbiidung im Gusseisen und ihre Bedeutung fiir 
die Herstellung von hochwertigem Grauguss) A. Lorrner. Die Giesserei, Vol. 
21, Apr. 13, 1934, pages 156-158. Present views on formation of graphite 
and its influence on quality of cast Fe are discussed. The aim is to produce 
material with high content of pearlitic structure, which increases tensile strength; 
it contains about 1% C and melts at 1460 to 1500°C. Mn has no great influence, 
but Si must be adjusted according to wall thickness and to C content. Ha (10) 


Surface Grating Interference with Electron Rays on Thin Silver Foils (Flachen- 
gitterinterferenzen mit Elektronenstrahien an diinnen Silberschichten) Hans Lassen. 
Physikalische Zeitschrift, Vol. 35, Feb. 15, 1934, pages 172-174. Silver 
foils prepared according to Rupp’s method were investigated with electron rays; 
this usually gave a normal Debye-Scherrer ring, but in the present test there also 
appeared a new diffraction pattern that was similar to surface-grating figures. The 
author describes the apparatus and gives photographs showing the rings and the 
grating image, which he compares with a calculated surface-grating-interference figure 
for a silver crystal. RRS (10) 


X-Ray Studies on the Nickel-chromium System. E. R. Jerre, H. Norpstrrom, 
B. Queneau & F. Footer. Iron & Coal Trades Review, Vol. 128, Mar. 
16, 1934, page 445. See Afetals & Alloys, Vol. 5, Apr. 1934, page MA 
153. Ha (10) 


Physical Properties and Structure of Binary-System tron-Cobalt. (Physikalische 
Eigenschaften und Struktur des Zweistoffsystems Elsen-Kobalt) A. KussmMAann, 
B. Scnuarnow & A. Scuutze. Wissenschaftliche Abhandlungen der 


Physikalisch-Technischen Reichsanstalt, Berlin, Vol. 16, No. 2, 1933, 
pages 437-448. See Metals & Alloys, Vol. 4, Dec. 1933, page MA 378. 
EF (10) 


Equilibrium of tens in tren Solutions under Hydrogen Pressure. Kwanyt 
Murata, Journal Society of Chemical Industry, Japan, Vol. 36, Apr. 
1933, pages 160B-161B. The fundamental correlation reactions of Fe under 
pressure of H and the interdependence of ferrous ion-ferric-ion-H ion-hydroxyl ion- 
H equilibrium, in the presence or absence of Fe, are discussed from the thermo- 
dynamic standpoint. MAB (10) 
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Metallographic Investigation of Electrically Welded Tool Steels (Metalikundliche 
Betrachtung elektrisch gewschwelsster Werkzeugstahle) A. Merz & R. Escuet. 
BACH. Die Elektroschweissung, Vol. 5, Mar. 1934, pages 41-45. For the 
tests described, fusion welded pieces of (1) drill-steel rods, (2) chisel-steel rods, 
(3) high-speed-steel rods, and (4) straight-C-steel rods were used. The welds 
examined comprised joints of drill steel with drill steel, drill steel with straight-¢ 
steel, chisel steel with chisel steel, chisel steel with C steel, high-speed steel with 
high-speed steel, and high-speed steel with C steel. Joints were made both manually 
and with an automatic-welding machine. Results of manually made seams: (1) 
Oxidie inclusions were found in 60% of the seams, (2) annealing time required 
for transforming weld structure to a normal-annealing structure could not be pre- 
determined, (3) superheated structure may easily result owing to personal per- 
formance of welding process, (4) presence of oxides may cause decarburization in 
subsequent heat treatment. Mechanically made seams: (1) In all samples examined 
no oxide inclusions were observed, (2) shrinkage cracks on both sides of seam 
could not oceur on account of automatic control of upsetting or by a device for 
eliminating formation of stresses, (3) zone of changed structure in seam on account 
of welding was much smaller in mechanically than in manually made seams, (4) 
structure of seam shows no indication of excessive heat or too long welding time, 
(5) fin formed upon upsetting was uniform on all sides of seam, thus indicating 
uniform heating throughout cross-section and correct upsetting pressure, (6) 
initial structure of rods as delivered could be regenerated easily. In every respect 
automatic welding is far superior to manual welding. GN (10) 


An Investigation on Some Magnesium Alloys. Surro Icuipa. Japanese Jour- 
nal of Engineering, Abstracts Vol. 9, 1933, page 68. A study of some 
equilibrium diagrams by thermal analyses and microscopic investigations. Limit of 
solubility of Al in Mg was found to be about 5% at ordinary temperatures and 
13% at the eutectic temperature. The solubility of Zn in Mg was observed to 
be about 3% at 200°C. and 7% at 300°C. The alloy containing 55% Zn showed 
a curious phenomenon. It solidified as a white solid solution but transformed 
a few degrees below the crystallization temperature into a eutectic structure. A 
ternary compound was found in the Mg-Zn-Cu system and in the Mg-Cu-Al system, 
but their formulas were not determined. Melting experiments showed that Mg 
manufactured by electrolysis of Mg oxide could be melted without a flux, but 
carnalite (+ rock salt) flux should be employed in case of Mg prepared by electrol- 
ysis of Mg chloride. WH (10) 


Transformation of Austenite (Hardening under Pressure) (Ueber die Umwandiung 


des Austenits [Hartung unter Druck]) Herepert Mvuetter. Zeitsch fiir 
Physik, Vol. 86, No. 7/8, 1933, pages 532-536. Samples of ordinary C- 
steels were quenched under pressure; they showed a strong formation of glide l|ines, 
upon which an amount of troostite occurs which inereases with increasing pressure. 
The same formation was observed also at the grain boundaries. Grain bounsaries 
and glide lines are areas of least resistance at which the austenite transformation 
is accelerated, as the formation of troostite proves. Since, with increasing prvssure, 


the formation of glide areas increases, it seems not possible to produce pure austen- 


ite in this manner; however, the formation of glide areas can be suppressd by 
isotropic pressure. Ha (10) 
X-Ray Studies of Aluminum-Zinc Alloys. E. A. Owen & JouN ALL, 


London, Edinburgh, & Dublin Philosophical Magazine & Journ! of 


Science, Vol. 17, Feb. 1934, pages 433-457. The Al-Zn system was studied 
by the powder method; only alloys below the eutectic-transformation temperature 
could be investigated by quenching from the desired temperature. At 250°C. the 
system consists of the following regions: 1. q-phase (close-packed hexagonal struec- 
ture) in alloys containing less than 2% Al by wt.; 2. (q@ + ‘y) region extending 
from 2% to 80% Al; 3. y-phase (face-centered cubic structure) in alloys con- 


taining more than 80% Al. Transformation temperature lies between 300° and 
310°C. The §-phase is a solid solution with a face-centered-cubic structure; it 
extends, at 375°C., from 19-45% Al. In the (8 + y) region, 2 face-centered- 
cubic lattices of different parameters coexist. 7 references. Ha (10) 


Heat of Formation of the Iron Carbide Fe,C (Die Bildungswarme des Eisen- 
karbids Fe,C) Geruarp Nagser. Mitteilungen aus dem Kaiser-Wilhelm- 
Institut fiir Eisenforschung, Diisseldorf, Vol. 16, No. 1, 1934, pages 1-7. 
A review of measurements of heat of formation of FegC shows varied values between 
positive and negative limits. It was again determined from amorphous € and 
a-iron at room temperature by converting the carbide (under separation of C) 
and the pure Fe into the iodide and chloride resp. From both methods the heat 
of formation was found to be + 8 + 0.25 keal./mol., which corresponds to 
44.6 + 1.4 cal./g. for cementite, 47.8 + 1.5 cal./g. for Fe, 668 + 20 cal./é. 
for C. The heat of combustion of finely distributed amorphous C from disintegration 
of carbide was found to 107.9 keal./mol. The heat of formation of FeS, from 
a-Fe and rhombic S, is 23.89 + 1.16 keal./mol. The final result is that the 
heat of formation of FegC lies in the range of +8 to —4 keal./mol., according 
to the state of C; it decreases with increasing graphitization. 46 references. Ha(10) 


Coarse-grained Recrystallization of Steel with High Content of Carbon (Ueber 
grobkérnige Rekristallisation hochkehlenstoffhaltigen Stahles) Anton PompP. 
Mitteilungen aus dem Kaiser-Wilhelm-Institut fiir Eisenforschung, Dis- 
seldorf, Vol. 16, No. 2, 1934, pages 9-13. Tests with a steel of 1.2% C 
showed that, as in low C steel, a critical range of deformation exists between 
5 and 15% reduction of section where a pronounced coarsening of grain takes 
place, connected with distinct changes of mechanical properties; in particular of 
proportionality limit and elastic limit; notch-toughness is not deteriorated. Drawing 
tests showed that the resistance to deformation decreases with increasing coarseness 
of grain. Condition for occurrence of coarse-grained recrystallization in high C steel 
is besides deformation between 5 and 15%, a structure of ferrite and spheroidal 
cementite and annealing temperature below Ac,. 8 references. Ha (10) 


The Effect of Al and Co on the Miscibility Gap of Fe and Cu in the Solid State 
(Zum Einfluss des Al und Co auf die Mischungsliicke von Fe und Cu im festen 
Zustand) F. Rowi. Zeitschrift fiir anorganische und allgemeine Chemie, 
Vol. 216, Dee. 29, 1933, pages 133-137. Ni and Mn increase solubility of 
Cu in Fe considerably, Co only moderately. The investigation of the solubility of 
different elements in the system Fe-Cu shows that all those elements which can 
form series of solid solutions in the binary system Fe-X and Cu-X. are par- 
ticularly apt to reduce the miscibility gap in the system Fe-Cu-X. Since a wide 
gap in the solid solutions of the binary systems Cu-Co exists, it reduces the 
miscibility gap in the Cu-Fe alloys less than Ni or Mn. Al, Sn, Sb, and P have 
only small influence on the reduction of the Cu-Fe gap. Ha (10) 


The Personality of Steel. G. R. Brorpuy. General Electric Review, 
Vol. 36. Dee. 1933, pages 529-538. Two steels of identical composition may 
have totally different physical properties. Normal steel shows laminated pearlite 
with excess cementite as a thin complete envelope while abnormal steel shows the 
carbide agglomerated to large masses leaving areas of carbide-free Fe. Recent 
studies on the causes of normality and abnormality are reviewed. The primary 
factor in the production of normality is grain size, which is controtled by the 
presence or absence of grain growth inhibitors. Effects of heat treatments and 
working are discussed. CBJ (10) 
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Lowering of the Eutectic Temperature in tron-Carbon Alloys (Die Verlagerung 
der cutektischen Temperatur in Eisen-Kohilenstoff-Legierungen) FE. Piwowarsky. 


Stahl und Eisen, Vol. 54, Jan. 25, 1934, pages 82-84. Accurate determina- 
tions of time-temperature curves in iron-carbon alloys confirmed the observations of 
Ruer, F. Goerens, and of P. Goerens, that on repeated remelting the cementite 
eutectic-arrest gradually disappears, and is replaced by the graphite eutectic arrest. 
Raising the superheating temperature lowered the eutectic temperature; decreasing 
the C content raised it. Cooling cast iron directly after Si or Mn additions lowered 
the euteetie point, but this effect disappeared on holding after the additions. 


However, Ni always lowered the eutectic point. Mo was intermediate between Ni 
and Si or Mn in this respect. SE (10) 


Particle Size Determination with Electron Rays (Uber Teilchengrdssenbestim- 
mung mit Elektronenstrahien) Rupo_r Britv. Zeitschrift fiir Kristallographic, 
Vol. 87, Feb. 1934, pages 275-280. A relationship between width of electron 
diffraction rings and size (and shape) of the crystals under test is derived. The 
relationship coincides with the equation given for X-ray determinations by Scherrer 
with reference to cubic crystals whereby the assumption is made that the inter- 
ference function f(Ay) holds also for high-speed electrons. EF (10) 


X-ray Analysis of the Iron-boron, Cobalt-boren and Nickel-boron Systems (Rént- 
genanalyse der Systeme Eisen-Bor, Kobalt-Bor und Nickel-Bor) T. ByurstrOM. 
Arkiv. for Kemi, Mineralogi och Geologi, Vol. lla, Mar. 1933, 12 pages. 
(In German.) X-ray analysis of the binary Fe-B, Co-B and Ni-B alloys in 
the concentration range of 0-20% B established the existence of the following 
phases: FeoB, FeB, CooB and CoB. In the Ni-B diagram the phase NigB was 
found and several other intermediary phases. FeoB, CogB and NigB crystallize body- 
centered tetragonal with 4 molecules to the elementary unit: 

FeoB CooB NioB 
ay 5.099 A. U. 5.006 A. U. 4.980 A. U. 
ag 4.240 A. U. 4.212 A. U. 4.236 A. U. 


All three phases belong to the space type D148,. FeB and CoB are rhombohedral 
according to the group V1, 6 with the following lattice dimensions: 


FeB CoB 
ay 4.053 A. U. 3.948 A. U. 
2 5.495 A. U. 5.243 A. U. 
a3 2.946 A. U. 3.037 A. U. 


There are 4 FeB’s and 4 CoB’s to the unit cell. The radius of the B atom in 
the different phases yielded 0.97, 0.94, 0.92, 0.89, 0.93 in respectively FeoB, 
Co2B, NigB, FeB, CoB. WH (10) 


The Micro-optical Investigation of tron and Steel by Polarised Light. N. Auman 
& M. F. Scnwarz. Metallurgia, Vol. 9, Dec. 1933, pages 33-37; Jan. 1934, 
pages 77-80. The apparatus used is briefly described. Samples must be polished 
free from seratehes, but long polishing must be avoided as it produces relief struc- 
tures that interfere with polarization phenomena. The samples may or may not be 
etched. Many of the effects observed cannot be ascribed to polarization phe- 
nomena, but they can be best observed with polarized light. Pearlite in certain 
orientations appears very bright with crossed nicols. Slip bands can be brought out 
ly with crossed nicols, and internal stresses can be detected. The detection 
: eo Stresses depends on the influences of the stresses on the etching at- 
pond The several forms of iron oxide can be differentiated with polarized light, 
inclusions can be identified, and the structure of graphite in cast iron ean 

observed. Flow lines found in such materials as cold-headed bolts can be fol- 
lowed. Constituents in Fe-W, Fe-Mo, and other Fe alloys can be identified. 

m © .ained with beth parallel and crossed nicols are shown. 24 
JLG (10) 
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Structure and Gas Content of Layers of Nickel produced by Cathodic Atomization 
(Ueber die Struktur und den Gasgehalt von Nickelschichten, die durch kathodische 
Zerstaubung hergestellt sind) W. Buressem & Friep. Gross. Zeitschrift fir 
Physik, Vol. 87, No. 11/12, 1934, pages 778-799. Layers of Ni produced 
by cathodic atomizing have hexagonal structure I with an axial ratio c/a — 1.63; 
if heated to 400°C., the structure becomes cubic. Layers atomized in N contain 
always a mixture of N and H, the ratio of metal to gas atoms being about 1:1. 
The layer contains a face-centered-tetragonal constituent, ¢/a — 1.315, which 
has the character of compound NiNH. The phases change with temperature and 
also with purity of the N. 23 references. Ha (10) 

Electric Conductivity and State Diagrams of Binary Alloys: The System Lithium- 
Bismuth (Elektrische Leitfahigkeit und Zustandsdiagramm in bindren Legierungen; 
das System Lithium-Wismut) G. Grurre, H. Vosskuenter & H. ScCHLECHT. 
Zeitschrift fiir Elektrochemie, Vol. 40, May 1934, pages 270-274. The 
complete Li-Bi diagram was developed by thermal analysis and measurement of 
electric conductivity. At 1145°C., the compound LigBi is formed. Compound 
LiBi is formed by peritectic reaction, and exists in 2 polymorphic forms; the 
transformation temperature lies at 400°C. Ranges of solid solution could not be 
found. Ha (10) 

An Apparatus for the Thermal Analysis of Alloys Containing a Segregating Con- 
stituent. R. J. M. Payne. Journal of Scientific Instruments, Vol. 11, Mar. 
1934, pages 90-92. By rotating about its own horizontal axis a crucible con- 
taining the alloy, the thermal analysis of which is required, inhomogenity of the 
alloy due to gravity is reduced. An apparatus for making temperature observations 
on a rotating sample is described. It is particularly suitable for use with mag- 
nesium alloys and typical curves obtained from such alloys are given. RAW (10) 

Ternary Alloys Magnesium-Calcium-Zinc (Alliages ternaires Magnésium-Calicium- 
Zinc) R. Paris. Usine, Vol. 43, Mar. 29, 1934, page 31. The complete 
diagram of the system Mg-Ca-Zn was developed. The alloys can be classed in 3 
groups: Alloys rich in Ca (30%); they oxidize and disintegrate easily in 
humid air. Alloys rich in Zn (%%40%); they oxidize little but are brittle, hard, 
ind difficult to machine. Alloys rich in Mg; they are light, oxidize little and are 
easily machined; the range of solid solution at ordinary temperature is less than 
1% Zn and Ca. Ha (10) 

The Thermal Expansion of the Crystal Lattices of Silver, Platinum and Zinc. 
E. A. Owen & E. L. Yates. London, Edinburgh & Dublin Philosophical 
Vagazine & Journal of Science, Vol. 17, Jan. 1934, pages 113-131. 
Thermal expansion of Ag, Pt, and Zn was studied with a high-temperature precision 
X-ray camera, the specimens being heated in a vacuum up to 600°C. It is 
concluded from the experiments that in general the thermal expansion of the 
crystal lattice of these metals is the same as that of the material taken as a 
whole. 8&8 references. Ha (10) 

X-ray Study of the Action of Aluminum during Nitride Hardening. Joun T. 
Norton. Metals Technology, Apr. 1934, American Institute Mining & 
Vetallurgical Engineers, Technical Publication No. 550, 9 pages. 
Powders were prepared from Fe-Al alloys containing as much as 10 per cent Al. 
These were nitrided to different N contents and lattice parameters determined 
with a Phragmén camera. The results showed that AIN was formed on nitriding 
and that Al was removed from solid solution in the Fe. When Fe nitrides were 
formed their parameters were not influenced by Al. AIN therefore forms during 
nitriding and the hardness of nitrided steels containing Al can be attributed to 
the formation of this nitride in a dispersed form throughout the Fe matrix. JLG(10) 

Precision Measurement of the Lattice Constant of Face-centered-cubic (-Tungsten 
(Prazisionsmessung der Gitterkenstante von kubisch-raumzentriertem (-Wolfram) 
M. C. Newsurcer. Zeitschrift fiir anorganische und allgemeine Chemie, 
Vol. 217, Mar. 24, 1934, pages 154-156. Parameters of the 2 modifications 
of W were determined to be: q-W, 5.038 + 0.003; Q-W, 3.1589 + 0.0004 A.U. 


Ha (10) 
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PROPERTIES OF METALS & ALLOYS (11) - 


Nickel and Its Alloys. W. R. Barcray. Metal Industry, London, Vol, 44, 


Feb. 9, 1934, pages 155-159. With discussion. A brief survey of develop- 
ment of Ni alloys in the last 10 years; ternary Cu-Ni alloys, Ni-Cr alloys and 
Ni in austenitic steels is discussed, methods of production and fields of application 
on account of their special resistance to corrosion described. Ha (11) 


Solubility of Hydrogen in Some Metals and Alloys (Liéslichkeit von Wasserstoff in 


elnigen Metallen und Legierungen) L. Luckemeyer-Hasse & SCHENCK. 
Technische Mitteilungen Krupp, No. 4, Dec. 1933, pages 121-126. 
See Metals & Alloys, Vol. 4, Oct. 1933, page MA 334. Ha (11) 


Electrical Resistance and Heat in Metals. Cuartes R. UNpDERHILL. Journal 
Franklin Institute, Vol. 216, Nov. 1933, pages 629-634. The writer out- 
lines an approximate method for determining electrical resistance stored up in 
metals at varying temperatures DTR (11) 


Adsorption of Carbon Dioxide and Hydrogen on Bare and Oxygen-covered Silver 

. Leonarp C. Drake & ArtuuR F. Benton. Journal American 
Chemical Society, Vol. 56, Mar. 1934, pages 506-511. Results show that 
surfaces of free Ag and O-covered surfaces adsorb H only slightly. On the former 
C02 shows only physical adsorption; on the latter, physical or chemical. If the 
surface is coated with oxide of Ag, the COo may also form Ag carbonate. It has 
been possible definitely to distinguish these several processes and to measure their 
equilibria or rates. MEH (11) 


Compilation of Important Specific Heats for Metallurgical Calculations (Zusam- 
menstellung wichtiger spezifischer Warmer fiir metallurgische Berechnungen) 
C. Scuwarz. Archiv fiir das Eisenhiittenwesen, Vol. 7, Nov. 1933, pages 
281-292. Values for the specific heats and heat contents of 9 gases, 15 
metals, and 19 oxides of importance in metallurgical calculations are given. SE (11) 


The Deformation and Fracture Mechanism of the Metals (Metallernas Deformation 
och Brott Mechanism) C. H. Jomansson. Teknisk Tidskrift, Vol. 64, Feb. 17, 
1934, pages 13-18. Principally a review and discussion of the work done 
during the last decade in connection with plasticity and deformation t%eories, by 
studying the tensile properties of single crystals, and comparing the results with 
those obtained by macroscopic methods. A large list of literature references re- 
ferring to the subject has been included. The effect of tensile properties of single 
crystals has also been applied in the study of fatigue phenomena. BHS (11) 


Non-Conducting Metal Modifications (Ueber nichtleitende Metalimodifikationen) 
Jouannes Kramer. Annalen der Physik, Series 5, Vol. 19, Jan. 1934, pages 
37-64. Starting from the assumption that metallic conductivity is based on 
the existence of freely movable electrons and positive ions and that a non-ionized 
metal vapor is a perfect non-conductor it was concluded that by condensation of 
a non-ionized vapor non-conducting metallic layers should be obtained. By cathodic 
atomization and by volatilization metallic modifications were obtained which had 
a 106 times lower electric conductivity than the normal metal. Layers of 10-4 em. 
were made of Fe, Ni, Pt, Zn, Sn, Cd and Sb. At a certain temperature char- 
acteristic of each metal the low conductivity suddenly increases to almost normal 
value; the critical temperature has a relation to the normal conductivity, a for- 
mula is given. This modification of the metal is an amorphous phase which exists 
for all metals below the transformation temperature at certain atomic structures. 

Ha (11) 


Non-Ferrous (lla) 
A. J. PHILLIPS, SECTION EDITOR 


Special Alloys (Spezialleglerungen) Zeitschrift fiir die gesamte Giesserei- 
praxis, Vol. 54, Nov. 12, 1933, page 474; Dec. 24, 1933, page 534; Vol. 55, 
Jan. 7, 1934, page 16; Feb. 2, 1934, page 56; Feb. 18, 1934, page 78. 
Composition, properties and application of Durand metal (Al-Zn alloy with 33% 
Zn), Duranik (corrosion resistant Al alloy with 4% Ni, 2% Mn), Durex bearing 
metal (Cu-Zn bronzes containing graphite) and Edward’s speculum (Zn and As 
bearing bronze) are described. Duranametal, an Al, Sn, Sb and Fe bearing brass, 
possesses good casting and tensile properties also distinguished by high corrosion 
stability. Dysiot bearing metal containing 62% Cu, 10% Sn, 10% Zn and 18% 
Pb, Eel antifriction metal with 75% Pb, 15% Sb, 6% Sn, 1.5% Cd, .5% As, 
.1% P is claimed to be harder than common antifriction metal but otherwise not 
distinguished by better properties than common antifriction metal. Standard bearing 
metal with 80% Pb, 15% Sb and 5% Sn as the corresponding English alloy 
Magnolia finds extensive use in Germany for locomotive and freight car bearings. 
Composition, properties and application of iron bronze, Eisler’s bronze (a bronze 
with 5.9% Sn for art castings) elephant bronze (95% Cu, 10.5% Sn, 2.75% 
Zn, 1.5% Pb, .1-.2% P), Elektrum (a normal German silver alloy with 51.6% 
Cu, 22.6% Zn, 25.8% Ni) elephant- S- bronze an American ‘‘plastic’’ bearing 
bronze with 80.5% Cu, 10.2% Sn, 9% Pb, .1-.3% P, Elinvar, Elmarid (a W 
hard metal alloy with 83% W, 5.9% C, 4.5% Co, .4% Fe), Emerald bronze ar 
Al bearing Zn rich brass alloy containing on the average 50% Cu, 49.6% Zn 
and .4% Al are discussed. GN (11a) 


Thermal Measurements on Heat Treated Aluminum Alloys. (Thermische Messungen 
an vergitbaren Aluminiumiegierungen.) W. Fraenxer. Metallwirtschaft, Vol. 
12, Oct. 13, 1933, pages 583-585. The alloys contained (1) 4% Cu, (2) 
4% Cu and .5% Mg, (3) 4°> Cu, .5% Mg, and .5% Mn. One alloy rod and 
one pure Al rod, each insulated with asbestos, were carefully placed in an electric 
furnace so that they would heat up at the same rate. One thermocouple regis- 
tered the temperature of the alloy bar and another the difference in temperature 
between the two bars. The furnace was heated at the rate of about 12° C. per 
minute up to the melting point of the alloy. The samples had all been quenched 
from 500°, and some were tested immediately, others aged. The differential curves 
show a maximum near 250°, a pronounced minimum at 310° to 360° correspond- 
ing to precipitation, and two maxima at about 400° and 490°. The amount of 
precipitation indicated by the curves is greater in the aged than in the freshly 
quenched condition. Apparently no precipitation takes place during aging. In the 
Mg free alloy the various points occur at higher temperatures than in the other 
two alloys. There is less variation in the curves between the three alloys than 
between the same alloy with various treatments. CEM (lla) 


Thermal Expansion of Manganin (Ueber die thermische Ausdehnung des Man- 
ganins) A. Scuutze. Wissenschaftliche Abhandlungen der Physikalisch- 
Technischen Reichsanstalt, Berlin, Vol. 16, No. 2, 1933, page 476. See 
Metals & Alloys, Vol. 4, Oct. 1933, page MA 308. EF (ila) 


tron In Bronze and Brass Alloys (Die Stellung des Elsens in Bronze-und-Messing- 
legierungen) Enmunpv R. Tuews. Zeitschrift fiir die gesamte Giessereipraxis, 
Vol. 54, Dec. 24, 1933, pages 532-534. Iron in bronze and brass may improve 
as well as impair their properties when properly alloyed and cast. Mechanical and 
chemical properties of must of the bronzes and brasses are favorably affected by 
certain amounts of Fe. In other cases, however. Fe detrimentally affects the 
properties, in particular the cutting properties. Even small amounts of Fe are 
sufficient to bring this about. This is due to the formation of carbides. For 
this reason, in melting these alloys melt should not be covered with coke 
for protection against oxidation. Therefore, high quality bronzes and brasses 
should not be melted in graphite crucibles but in MgO crucibles. As protective 
slag glass and calcined soda is best used. To decompose small amounts of 
carbides formed in Cu alloy melts 2 methods are used either by forming a special 
Sa with HgClo. Both of the methods are described but author rejects 
of latter method. GN (11a) 
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Magnesium Alloys. Lestre Arrcuison. Mechanical World & Engineerimy 
Record, Vol. 95, Feb. 9, 1934, pages 117-118; Feb. 16, 1934, pages 148-149. 
Comparison of the properties of pure Mg, Al and Cu. The fact that Mg erys- 
tallizes in the hexagonal system has a big bearing upon the mechanical and metal- 
lographic behaviour of Mg and upon the subject of alloying. Data showing the in- 
fluence of different proportions of Zn and Cd (which crystallizes in the same sys- 
tem) upon the properties of Mg are given in tables, but it is necessary to pro- 
duce ternary alloys to gain materials with useful mechanical properties. The ef- 
fects of additions of Al, Mn, Si and Al plus Zn to Mg are discussed and pre- 
sented in tables. To compare mechanical properties of Al alloys and Mg alloys ‘‘as 
east,’’ these are tabulated. In a general sense the mechanical properties of alloys 
of Mg are not capable of improvement by heat treatment in the same way as 
occurs with duralumin or its derived alloys. The possibility of applying cold work 
to Mg alloys, particularly to those containing any notably high proportion of 
alloying elements, is slight, but at temperatures over 225°C. the capacity of Mg 
and its alloys to suffer distortion increases considerably. Mechanical properties of 
representative Mg alloys in a variety of forms produced by working hot are shown 
in tables. Referring to the properties of Al alloys as comparison, fatigue values at 
room temperatures and tensile strengths at elevated temperatures of various wrought 
alloys of Al and of Mg alloys are discussed and presented in tables. In conclusion 
the author deals with ratio of modulus of elasticity to density of Fe, Al and Mg. 

Kz (11a) 

The Supraconductivity of Alloy Systems. J. F. Arten, London, Edinburgh, 
& Dublin Philosophical Magazine and Journal of Science, Ser. 7, Vol. 
16, Nov. 1933, pages 1005-1044. 12 references. Supraconductivity of 
7 alloy systems: Au-Sn, Au-Pb, Ag-Sn, Ag-Pb, Cu-Sn, Cu-Pb, and Tl-Sn, was 
examined. Different supraconductive characteristics were found for each of 3 strue- 
tural types. (1) Simple eutectic mixtures, show constant supraconductivity point 
except in the neighborhood of the boundaries. (2) Simple solid solutions, show a 
continuously varying supraconducting point and transition interval. The latter was 
found to be least at the phase boundaries and greatest in the middle of the phase. 
(3) A double series of solid solutions, show similar supraconductive characteristics 
to the second type. This third type, found in the Ti-Sn system, upon X-ray ex- 
amination shows that the transition temperature varies inversely with the magni- 
tude of the lattice constants. In all types of structure the supraconductivity curve 
was found to be a continuous function of the concentration. From the results 
obtained it is impossible to say definitely whether Au, Ag or Cu would be supra- 
conductive at temperatures below 1°K. RHP (11a) 

Very Light Magnesium-Aluminum-Copper Alloys (Etude des alliages ultra-legers 
magnesium-aluminium-culvre). Paut Bastien. Revue de Metallurgie, Vo). 30, 
Nov. 1933, pages 478-501; Dec. 1933, pages 528-542. Thermal analysis of 
Mg rich Al-Cu alloys showed the existence of a liquidus containing four primary 
areas corresponding to the separation of Mg, MggAlg, MgeCu and MgeCusAlo 
phases, of two ternary eutectics melting respectively at 412°C. and 484°C. and 
of two ternary solid solutions one rich in Mg, the other in MggAlg. Metallovraphie 
examination supported the above. Hardness and coefficient of dilatation were de- 
termined for machinable alloys (Al + Cu = 15% max). The limit o! solid 
solubility in ternary alloys is sharply marked by precipitation of Mg4Al.. De- 
terminations of specific gravity and electric conductivity definitely establish.d the 
limits of solid solubility. These alloys containing as much as 12% Cu «an be 
forged improving their mechanical properties without affecting lightness 0: con- 
ductivity. Mechanical properties of industrially interesting alloys (Al + “u = 


15% max) were determined in detail. For cast alloys tensile testing should be re- 
placed by static flexion, as being more precise. Some alloys are as strong as Elec- 
tron metals, some others have rotating beam fatigue strength of duralumin, 12-13 
kg./mm2. Addition of Cu to alloys with the same content of Al slowly increases 
their corrodibility in acid solutions, and very rapidly in saline solutions. Addi- 
tion of Al to Mg-Cu alloys rapidly reduces their corrodibility in sea water. 
Starting with 3% Al average corrosion rate of ternary alloys becomes of the same 
order. JDG (ila) 


Formation of Metal Carbides of Very High Melting Point by a Red-hot Carbon 
Filament in the Vapor of a Volatile Halogen Compound of the Metal (Ueber die 
Bildung hochschmelzender Metallkarbide beim Gliihen eines Kohlenfadens im Dampf 
einer fliichtigen Halogenverbindung des Metalls) W. G. Burcers & J. C. M. 
Basart. Zeitschrift fiir anorganische und allgemeine Chemie, Vol. 216, 
Jan. 26, 1934, pages 209-222. The carbides TiC, ZrC, TaC and TaoC were 
obtained when bringing a carbon filament to 2500°C. in the vapors of TiCl,, 
ZrCl4 and TaCis resp. The lattice constants of the carbides were determined as: 


TIC a = 4.320 + 0.001A. U. 

ZrC (cubic face-centered) a = 4.687 + 0.002A. U. 

TaC a = 4.445 + 0.001A. U. 

TagC metal atoms hexagon- a — 3.091 + 0.001A. a em = 1.505 
al close-packed ec = 4.93 + 0.007A. U. sp VOR 


Ha (11a) 
Properties of the Alloys of Nickel with Tantalum. E. Tuerxersen. Metal 
Industry, London, Vol. 43, Aug. 25, 1933, pages 175-178. See Metals 
& Alloys, Vol. 5, Feb. 1934, page MA 38. Ha (11a) 
Age Hardening Nickel Bearing Aluminum Alloys (Aushartbare nickelhaitige 
Aluminiumlegierungen) B. TrautMann. Deutsche Motorzeitschrift, Vol. 10, 
Nov. 1933, pages 216-222. Full reports on melting and casting, heat treat- 
ment, physical properties and utilization of age-hardenable Ni-bearing Al alloys of 
the following composition: 


Trade Mark Cu Ni Mg Fe Si Ti Al 

Y 4.00 2.00 1.50 tia = oni bal. 
RR50 1.30 1.30 0.10 1.00 2.20 0.18 bal. 
RR53 2.25 1.30 1.60 1.40 1.25 0.10 bal. 
RR56 2.00 1.30 0.80 1.40 0.70 0.10 bal. 
RR59 2.25 1.30 1.60 1.40 0.50 0.1 bal. 


0 

Besides good chill and sand casting properties, forging is feasible with alloy Y. 
Si in RR50O improves casting properties. Ti conteracts oxidation. The alloys are 
quenched from 500-540° C. and aged at 100-175° C. Gain in strength due to 
precipitation hardening amounts to 35-40%. The specific weight of the Y alloy is 
2.80 and of the RR types between 2.16 and 2.75. Utilization: pistons, connecting 
rods, cylinder heads, propellers, crank cases. Tests of the London & North Eastern 
Railway Co. with forged valves and connecting rods yielded good results during & 
1 year operation. The savings in weight for these parts were respectively 20% and 
50% as compared with steel previously employed. EF (ila) 

Problem of Electrical Conductivity in Synthetic Metallic Bodies (Zur Frage der 
elektrischen Leitfahigkeit synthetischer Metalikirper) W. TezrrratowskI. Zeit- 
schrift fiir physikalische Chemie, Abt. B, Vol. 24, Jan. 1934, pages 87-97. 
In comparison with solid metals, synthetic metallic bodies made up by Pp 
powder. exhibit electric conductivity anomalies. Compressed bodies of Cu and Au 
powder were studied between 18° and 600° C. The strange course of the tem- 
perature/resistance curve is due to absorbed gas layers and recrystallization 
phenomena. This was corroborated by dilatometric measurements. A remarkable 
analogy to the behavior of metallic films was thus established. The existing theory 
of Zenji Nishiyama (Zeitschrift fiir Physik, Vol. 71, 1931, page 606) on 
electric conductivity of synthetic metallic bodies is refuted. EF (ila) 

Dia- and Paramagnetism in Series of Metallic Solid Solutions, 1! and 11! (Zum 
Dia- und Paramagnetismus in metallischen Mischkristalireihen) Ecxuart Voct & 
Hans Krurcer. Annalen der Physik, Series 5, Vol. 18, Dee. 1933, pages 
755-790. The magnetic susceptibility of solid solutions in the systems Au-Ni, 
Cu-Pd and Cu-Pt was investigated and the influence of structure cerns 
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A New Lead Alloy. W. Sincteron & Brintey Jones. Gas Journal, Vol. 
202, May 3, 1933, page 270. See ‘‘Some Effects of the Addition of Tellurium 
to Lead,”” Metals & Alloys, Vol. 4, Oct. 1933, page MA 335. MAB (lla) 

influence of Silver on the Softening of Cold-worked Copper. H. C. Kenny & 
G. L. Cratc. Metals Technology, Jan. 1934, Technical Publication No. 
525, 8 pages. Prime Lake coppers containing from nil to 40 ounces per ton 
(0.14%) of Ag were studied. Ag had very little influence on the strength and 
electric resistance of the Cu, but it increased the temperature required to soften 
cold-worked Cu. The softening temperature increased as the Ag content increased, 
but the inerease was not directly proportional to the Ag content. This was true 
for wires held at temperature for only 1 or 2 min. and for wires held at temperature 
for months. Cold-drawn wires were held for months at 150 and 200°C. and their 
strength determined periodically. At a temperature of only 150°C. tne Ag-free Cu 
was completely softened within a few days, while those wires containing over 10 
ounces per ton of Ag softened but little in 1 year. JLG (11a) 

A Study of Six Bearing Bronzes. Oscar E. Harper & Carter S. COoLe. 
Transactions & Bulletin, American Foundrymen’s Association, Vol. 4, 
Dec. 1933, pages 314-329; Metal Industry, London, Vol. 42, June 23, 1933, 
pages 639-646; June 30, 1933, pages 666-667. Six bearing bronzes of the 
compositions 80-10-10-0, 88-10-0-2, 83-7-7-3, 85-5-9-1, 70-10-20-0 and 70-5- 
25-0% Cu, Sn, Pb and Zn, respectively, representative of modern practice in 4 
foundries have been studied. The data include tests for tensile and yield strength, 
elongation, reduction of area, modulus of elasticity, hardness at room temperature 
and at elevated temperatures, compressive properties, density as cast and after 
compression and resistance to pounding at room temperatures and at 350°F. 
(177°C.). CEJ + Ha (11a) 

The Relation of Phosphorus te Copper and Silver (Ueber das Verhalten des Phos- 
phors zu Kupfer und Silber) 11 and 111. K. W. Froruiicnu. Mitteilungen des 
Forschungsinstituts und Probieramts fiir Edelmetalle, Vol. 7, Oct. 1933, 
pages 75-80; Nov./Dec. 1933, pages 91-97. The continuation of previous in- 
vestigations (Metals & Alloys, Vol. 5, Mar. 1934, p. MA 83) show that con- 
trary to general belief presence of P is not necessarily harmful to mechanical prop- 
erties of Ag-Cu alloys but that improvement can be brought about if complete 
deoxidation by copper phosphide has been effected. When pouring the metal the 
con with air should be as short as possible to avoid absorption of 0. For this 
rea a slight excess of P is desirable and the melt should always be left standing 
under a eover of charcoal for about 1-2 min. to be sure that complete deoxidation 
has taken place. Tensile strength, elongation, deep-drawability, corrosion resistance 
and refinability are all improved if P is not more than 1%, usually 0.2-0.5% 


gives the maximum effect. Tests with several alloys under different heat treat- 
ments are described. 


Ha (11a) 

Aluminium Bronze. F. Hupson. Metal Industry, London, Vol. 42, Mar. 17, 

1! pages 297-299; Mar. 24, 1933, pages 327-330; Mar. 31, 1933, pages 

849-352; Apr. 7, 1933, pages 378-380. See Metals & Alloys, Vol. 4, Dec. 
l , page MA 378. 


Ha (11a) 
The Manufacture of High-class Marine Propellers. Westry Lamsert. Jnspec- 


Vol. 4, Oct. 1933, pages 1-22. Incl. discussion. Paper read before the 
si\itution of Engineering Inspection Feb. 8, 1933. Historical review, general de- 

, erosion of propellers are dealt with. Two types of Mn bronzes are most fa- 
orec as material for high-class propellers, each alloy having a characteristic micro- 
tructure. The following chemical compositions and mechanical characteristics are 
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Composition 


a-B Microstructure B Microstructure 
C 56-58 % 48-50% 
Sr approx. 1% not more than 1% 
Fe not more than 1% not more than 1% 
nai Pot small amounts small amounts 
Zr 40-41% 45-47% 
Yield Point 16-18 tons/in.2 18-20 tons/in.2 
Breaking load 33-36 tons/in.2 40-43 tons/in.2 
Elongation in 2 in. 25-30% 20-25 % 
Brinell hardness 125-130 145-150 


The molding of a propeller follows the usual practice observed in brick-and-loam 
molding. Particulars in molding and casting (at about 960°C.) are discussed. 
When the casting has solidified and cooled somewhat, portions of the mold are re- 
leased in order that the casting may cool out in such a manner as to minimize 
distortion and internal stresses in the metal, and as a means of controlling the 
temperature gradient and consequent grain size of the metal throughout the casting. 
Machining and inspection of propellers are dealt with. Kz (11a) 
Contributions to the Thermochemistry of Aluminum (Beitrage zur Thermochemie 
des Aluminiums) A. Meitcusner & W. A. Rortu. Zeitschrift fiir Elektro- 
chemie, Vol. 40, Jan. 1934, pages 19-26. Heat of formation of q — alumi- 
num oxide (corundum) was determined by combustion of very pure Al as + 
393.3 + 0.4 kg. cal. at 20°C. and constant pressure. The lower, formerly found 
values are explained by combustion in clay containers instead of in sintered cor- 
undum crucibles; endothermal reactions in the former decreased the heat of com- 
bustion. The heat of formation of crystallized aluminum carbide was found to be 
+ 20 + 8 kg. eal. at 20°C. Procedure is described in detail. 21 eee , 
Ha a 
Preparation of Ductile Tantalum by Thermal Dissociation of TaCi, (Dar- 
Stellung von duktilem Tantal durch thermische Dissoziation von TaCi;) W. G. 
Burcers & J. C. M. Basart. Zeitschrift fiir anorganische und allgemeine 
Chemie, Vol. 216, Jan. 26, 1934, pages 223-227. Ta can be deposited on 
& glowing wire in very ductile form by thermal dissociation of TaCls if care is 
taken that foreign gases are absent for this reason, TaCl; is best sublimed 
im vacuo, The lattice constant of Ta was determined as a — 3.296+0.0005A. U. 
The wire obtained was 1.25 mm. diam. and could be rolled down cold to 50 and 
25 microns without becoming hard. A similarly prepared wire of Nb had a lattice 
constant of a = 3.294 + 0.001A. U. Ha (lla) 
The Physical Properties of Zinc at Various Stages of Cold Rolling. R. Cuap- 
Wick. Engineer, Vol. 155, Mar. 17, 1933, page 267; Engineering, Vol. 135, 
Mar. 24, 1933, pages 326-327; Sheet Metal Industries, Vol. 7, May 1933, 
pages 13-17. See Metals & Alloys, Vol. 5, Jan. 1934, page MA 1. 
LFM+AWM (11a) 
Nickel for Light Alleys (Le nickel dans les alliages légers) Jean Covurnor. 
Revue du Nickel, Vol. 4, Oct. 1933, pages 137-142. Describes the effect 
of nickel as an alloying element. Detailed compositions, heat treatments and prop- 
erties are given of the most important industrial alloys. ‘‘Avial’’ is as light as 
aluminum and has higher tensile strength than low carbon steel. Composition of 
Avial’’: Cu 1.5-3.5%; Mg 0.25-1%; Ni 0.5-1.5%; Cr 0.5-1%; Si 0.5%. 
Density of Avial No. 1 (L-2R): 2.77. Melting temperature: 680°C. Tensile 
Strength: 40-44 kg./mm2, Elastic Limit: 24-28 kg./mm2. Elongation: 16-22%. 
Brinell hardness: 125. Modulus of elasticity 7,725 kg./mm2. AH (11a) 
ers Potential of Metals. James A. Darsysutre. London, Edinburgh & 
ublin Philosophical Magazine & Journal of Science, Ser. 7, Vol. 16, Oct. 


1933, pages 761-775. Several footnote references. Diffraction effects from 
certain metallic cleavage 


3 faces are examined by using high voltage electrons (about 
snieee volts). Specimen is freshly cleaved and mounted as quickly as possible on 
ts support by means of a Wood’s metal to avoid contamination of the surface by 
nate te ate. Single crystals of Zn, Sb, Bi, and Te were examined. Purity in 

cases was not less than 99.85%. Definite evidence of refraction due to an 
lamer potential has been found from Zn and Sb but not from Bi and Te. Values 
ound are: Sh Eo = 12 volts and Zn Eo — 15.5 volts. Results are believed to be 
sceurate within at least + 1 volt. RHP (ila 
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The Solidification Point of iridium (Der Erstarrungspunkt von Iridium) F. Hewn- 
ninc & H. T. Wensevt. Annalen der Physik, Series 5, Vol. 17, July 1933, 
pages 620-634. See ‘‘The Freezing Point of Iridium,’’ Metals & Alloys, 
Vol. 5, Mar. 1934, page MA 77. Ha (lla) 

Thermal Treatment Applied to Duplex Aluminum Alloys. (1! trattamento termico 
applicato alle leghe di alluminio ricoperte) G. Gutpr. Alluminio, Vol. 2, 
Nov.-Dec. 1933, pages 323-326. The effect of hardening an aluminum alloy 
(Al-Cu) pure Al, Alclad 175-T, on the structure, mechanical properties, and re- 
sistance to corrosion, is studied. The same degree of heat used in practice was 
used, i, e., heating to 460°, 475°, 490°, 505°, 520°C. for 2, 3, 5 and 10 
minutes, and then quenched in water. One series was then tested for tensile 
strength, and another for resistance to corrosion by 2 months’ immersion in salt 
water. The optimum improvement in tensile strength is shown by the samples 
hardened at 505°. Above this temperature, the structure is so changed that the 
tensile strength drops to a very low figure. Lower temperature and shorter time of 
heating improves resistance to corrosion. AWC (11a) 

On Silicon-Zinc-Copper Alloys (Ueber Silizium-Zink-Kupfer Legierungen) T. R. 
EpMuNb. Zeitschrift fiir die gesamte Giessereipraxis, Vol. 55, Jan. 21, 
1934, pages 33-35. The alloys considered as marketed under the name Tom- 
basil are those with 10-14% Zn, 4-5% Si, balance Cu. These alloys are dis- 
tinguished by excellent casting properties, absence of formation of scums in melt- 
ing and good mechanical properties as shown by data given. Special points to be 
observed in casting are considered. In the series investigated tensile strength in- 
creases with increasing Si content, but constant Zn content, while elongation de- 
creases. Maximum tensile strength is attained with 5% Si. Tombasil alloys have 
good hot working properties and are fit in particular for parts of thin cross-sections 


due to their particular casting properties. The alloys proved highly successful for 
bearings, and for making church bells. GN (lla) 


Mercury Crystals; Density, Spec. Resistance, Thermal Expansion, Elastic Cen- 
stants (Quecksilberkristalle; Dichte, Spez. Widerstand, Thermische Ausdehnung, 
Elastische Konstanten) E. Grureneisen & O. ScKELL. Annalen der Physik, 
Series 5, Vol. 19, Feb. 1934, pages 387-408. Hg forms trigonal crystals 
and has, at -191°C., a density of 14.47. The electric resistances parallel and 
perpendicular to the trigonal axis were determined to 0.0557 and 0.0737 10-4 
resp. at -187.5°C. and the resp. thermal expansion coefficients found to 47 and 
37.5 10-6 between -188° and -79°C. The relation between thermal and elastic 
elongation is discussed and a formula expressing it developed. Ha (lla) 


A Note on Some Formulae Concerning Viscous and Plastic Flow in Soft Metals. 
E. W. Feri. Journal Institute of Metals, Vol. 54, 1934, 6 pages (Advance 
copy). A discussion of the observations of flow in soft metals observed by means 
of the ball test and tensile test. The formulae developed for the 2 types of flew 
are compared and their significance discussed. 6 references. JLG (11a) 


The Electical Conductivity of Aluminium Wire. A. J. Fiery & J. H. Dicxrn. 
Engineering, Vol. 135, Mar. 24, 1933, page 327, Apr. 28, 1933, pages 473- 
475. See Metals & Alloys, Vol. 5, Jan. 1934, page MA 1. LFM (11a) 


Recent Applications of the B.N.F. Ternary Alloys of Lead. Kennetru Fray. 
Journal & Record of Transactions of Junior Institution of Engineers, 
Vol. 42, Part 11, Aug. 1933, pages 517-528. Paper read before the Insti- 
tution in London deals with intercrystalline cracking of Pb due to fatigue and with 
the elimination of this source of trouble by ternary alloys of the following type 
developed by the British Non-Ferrous Metals Research Association (1) 99.25% Pb, 
0.25% Cd, 0.5% Sb; (2) 98.25% Pb, 0.25% Cd, 1.5% Sn. The mechanical 
properties of these alloys compare as follows with those of pure Pb 


Haigh 
Fatigue 
Ultimate t. s. Brine}| Limit 
tons/in2. Elongation Hardness tons/in2, Bendability 
Alloy (1) 1.68 58 6.5 0.74 0.75 
Alloy (2) 1.69 62 5.7 0.57 om 
Pure lead 1.05 86 3:2 0.18 1.00 


Cd considered purely as a hardener for Pb, is twice as powerful as Sb and six 
times as powerful as Sn. Besides greater hardness and tensile strength, experi- 
ments are reviewed which revealed greater resistance to hydraulic bursting stress, 
fatigue and plumbosolvent water, greater uniformity of grain structure and reaction 
to mechanical stress in comparison with pure Pb. The ternary alloys are further- 
more cheaper. Microphotographs included show the difference in grain structure of 
ordinary Pb pipe and alloy pipe and the effect of soldering which resulted in grain 
growth in pure Pb and a consequent weakening of the structure. WHp (11a) 

Elasticity Constants of the Aluminum Single Crystal (Elastizitatskonstanten des 
Aluminiumeinkristalls) E. Gorns. Wissenschaftliche Abhandlungen der 
Physikalisch-Technischen Reichsanstalts, Berlin, Vol. 16, No. 1, 1933, 
pages 167-176. Based on dynamic measurements on Al single crystals of dif- 
ferent crystallographic -orientation, the specific elongation and torsion are deter- 
mined and the numerical values for the main elasticity parameters of the Al single 


crystal derived. The elastic anisotropy of Al is relatively small if compared with 
other cubic metal crystals. EF (11a) 


Isotope Report. The Chemical Elements and Atomic Types According to the Status 
of isotope Investigations (Report of Studies from the End of 1932 to the End of 
1933) (Isotopen-Bericht. Die chemischen Elemente und Atomarten nach dem Stande 
der Isotopen-Forschung { Bericht ber die Arbeiten von Ende 1932 bis Ende 1933}) 
Orto Haun. Berichte der Deutschen Chemichen Gessellschaft, Vol. 67, 
Jan. 10, 1934, pages 1-8. A review of investigations carried on during the 
past year on isotopes of the elements H, Li, Be, B, C, 0, Fl, Ne, Cl, Ga, Rb, 
Cd, and Hg. A supplementary table of isotopes and atomic weights to the 1932 
table is given. 55 references. CEM (11a) 


Some Temper-Hardening Copper Alloys Containing Nickel and Aluminium. H. W. 
Brownspon, Maurice Coox & J. H. Mitter. Engineering, Vol. 136, Dec. 
22, 1933, pages 695-698; Institute of Metals, Advance Copy, No. 640, Sept. 
1933, 32 pages; Metal Industry, London, Vol. 43, Sept. 22, 1933, pages 
281-283. A ssucipitation-bapivains treatment consisting of quenching from 
900°C. and reheating to 500°-600°C. hardens Cu-base alloys containing Ni and 
Al. For appreciable hardening, the alloys should contain at least 4 times as much 
Ni as Al. The Al content should exceed 0.5%. An alloy of 92.5 Cu, 6 Ni, and 
1.5 Al quenched from 900°C. and reheated to 600°C. for 2 hr. had a tensile 
strength of 44.3 tons/in2., a proportional limit of 17.9 tons/in2., an elongation 
of 20%, and a diamond-pyramid hardness of 194. Cu-Zn, Cu-Sn, and Cu-Mn 
alloys containing Ni and Al all hardened when quenched and reheated. Mn, how- 
ever, appeared to influence the hardening adversely. Some alloys quenched, cold- 
rolled, and then reheated developed excellent properties. 9 references. 

Ha + JLG + LFM (11a) 

Technique of Light-Metal Castings (Konstruktionstechnik von Leichtmetall- 

) W. Harti. Zeitschrift Verein deutscher Ingenieure, Vol. 77, 

Dec. 23, 1933, pages 1355-1358. Considerations to be taken into account 
when designing structural parts of light-metals are reviewed and examples given for 
proper shape of composite parts, especially under high stresses. Ha (ila) 

Frequency of Strontium (Ueber die Haufigkelt des Strontiums) G. von Hevesy 
& K. Wuerstirn. Zeitschrift fiir anorganische und aligeme'ne Chemie 
Vol. 216, Jan. 26, 1934, pages 312-314. Tables are given for Sr content ef 
eruptive, effusive 


and , 
is 1 part Sr in 9000 parts by weight in eruptive and 1 in 50,000 parts im sedi- 
ment rocks; stone meteorites showed about 1 in 40,000 parts. 


METALS & ALLOYS 
July, 1934—Page MA 353 






























On the Sorption of Hydrogen by Reduced Nickel. 11. Adsorption of Hydrogen by 
Reduced Nickel at Low Temperatures. SuuN-IcHIRO I1jima. Scientific Papers 
Institute of Physical & Chemical Research, Tokio, Vol. 22/23, Dee. 1933, 
pages 34-43. (In English.) Adsorption of H by reduced Ni at 100°, 19°, 
—45.2°, —78.5°, —112° and —183.5°C. and at low pressures have been de- 
termined. No experimental evidence of Nikitin’s statement (Zeitschrift fiir anor- 
ganische Chemie, Vol. 154, 1926, page 130) was found that the quantity of H 


adsorbed at room temperature has any bearing on the pressure. It was also found 
incorrect that Ni and H form a compound at this temperature. Maximum and 
minimum points on the isothermal curves even at low pressures of 0.1 mm. and 
1.5 mm. have been found experimentally. This is in analogy to the adsorption 


curves of H in Mn oxide and CO in Pd established by H. 8S. Taylor and his 
collaborators (Journal American Chemical Society, Vol. 53, 1931, page 
2168). Smooth isothermal curves will be obtained if H is introduced slowly at 
low temperatures. Otherwise the amount of molecularly adsorbed gas is increased 
by a H quantity accounting for the so-called activated adsorption due to tem- 
perature rises (adsorption heat) on the Ni surface. WH (lla) 

What Must the Designer Know of Light-Metal? (Was muss der Konstrukteur vom 
Leichtmetal wissen?) Aluminiwm, Vol. 15, Dee. 31, 1933, pages 1-5. The 
light metal alloys now available are enumerated, the forms in which they may by 
had are described, and their physical and mechanical properties are given. Ha (11a) 

Practical Method for Determining Heat Conductivity of Small Metal Bars 
(Méthode Pratique sur la Détermination de la Conductibilité Thermique des Petits 
Barreaux Métalliques) P. Vernotte. Science et Industrie, Vol. 17, Jan. 1933, 
pages 17-20. Author explains his method of heat conductivity measurements. 
This method involves no special machining of the small bar used and no measure- 
ment of bar temperature. Article deals with theoretical side of method, experi- 
mental work to be related later. FR (lla) 

The Hall Effect and Some Other Physical Constants of Alloys. Part |. The Lead- 
Bismuth Series of Alloys. W. Ruernattt Tuomas & E. J. Evans. London, 
Edinburgh & Dublin Philosophical Magazine & Journal of Science, 
Ser. 7, Vol. 16, Supp, No., Aug. 1933, pages 329-353. The chief object 
of this research was to study in greater detail the reversal of the Hall co- 
efficient with variation of the magnetic field in the case of the Bi rich alloys. 
Results are shown in numerous graphs and charts. RHP (lla) 


Some Causes of Variation in Hardness of Gold-Copper Castings. Harry H. 
AsHer & Jounn A. Comstock. British Journal of Dental Science & 
Prosthetics—Prosthetics Section, Vol. 79, Jan. 1934, pages 12-16. 
Reprinted from Journal of Dental Research, Vol. 13, 1933. JCC (11a) 


Use of Beryllium in the Metallurgy of Copper (L’Emploi du Glucinium {ou 
Beryllium} dans la Metallurgie du Cuivre) Cuivre et Laiton, Vol. 6, Feb. 28, 
1933, pages 89-92. A review of the use of Be as alloying material with Cu. 
In very small percentages, 0.01-0.02, it acts as a very good deoxidizer and ean 
very well replace Si and especially P if it is required to obtain a material with good 
electrical conductivity. The influence of larger amounts of Be is given in a table. 
The hardening effect of Be is particularly pronounced after a heat treatment which 
heats the metal first to 800° C. for 1 hr. followed by quenching in water or oil, 
then heating again to 350° C. for 30 to 45 min., followed by slow cooling; be- 
tween the 2 operations the alloy may be cold worked or rolled. The best content 
seems to be 2-3% Be. A few historical remarks on Be and its physical properties 
are added. 17 references. Ha (lla) 

Copper Alloys Combining High Mechanical Resistance and Good Electric Conduc- 
tivity (Alliages de Cuivre réunissant une Résistance mechanique élevée et une bonne 
Conductibilité électrique) Cuivre et Laiton, Vol. 6, Aug. 30, 1933, pages 401- 
403. Lists types of Cu and Cu alloys which are at present used in the elec- 
trical industry. The high price of Be prevents the more frequent use of Be bronzes. 

Ha (11a) 

Recent Advances in Non-Ferrous Metallurgy—Chemical Engineering Aspects. 
Industrial Chemist, Vol. 9, Nov. 1933, pages 411-413. 37 references. 

A résumé of previously reported work in the metallurgy of Cu, Ni, Pb, Zn, Mg and 
their alloys for the period 1932-1933. RAW (lla) 

A New Corrosion Resistant Material (Ein newer korrosionsbestandiger Werkstoff) 
Technische Blatter der deutschen Bergwerkszcitung, Vol. 24, Feb. 4, 
1934, pages 63-64. In making Corrix metal (86% Cu, 10% Al, 4% Fe) 
high purity of raw materials is highly important. In shaping all working methods 
(casting, forging, drawing, heat treating, etc.) are applicable. Structure is uniform 
and finely grained. Corrosion stability need not be imparted by heat treating, Corrix 
metal possesses this property in cast state. GN (11a) 

The Electrokinetic (Zeta) Potentials of Thin Metal Films. Granr W. SmMitTH 
& L. H. Reverson. Journal of Physical Chemistry, Vol. 38, Feb. 1934, 
pages 133-150. A streaming potential method for the determination of the 
electro-kinetic potentials of metals in contact with their ions has been developed, 
and measurements were made on the systems silver-silver ion and nickel-nickel ion, 
as well as on pure silica gel. Metallized silica gels were used in the investigation. 
They were prepared by the new process of absorbing complex ions of ammonia on 
the silica gel and later reducing to the metallic state. A vacuum tube potentiometer 
and a vacuum tube conductivity bridge have been adapted to this type of work with 
excellent results. Fundamental differences between the electrokinetic potentials and 
the Nernst potentials were found for the systems studied. EF (lla) 

Beryllium and {ts Alloys. H. A. Stoman. Meta/ Industry, London, Vol. 44, 
Feb. 9, 1934, pages 160-162; Feb. 16, 1934, pages 183-186; Feb. 23, 1934, 
pages 210-211. An exhaustive survey of the present status of production, uses 
and properties of Be and Be alloys. Be has considerable value as deoxidizer par- 
ticularly in casting Cu. Be-plating can not be done from aqueous solutions, but it 
can be deposited on to Cu; Ni, Fe, Al and others by using a fused bath containing 
beryllium-oxyfluoride together with sodium fluoride at 600° C. or more. The ap- 
plication of Be is still in its first stages. Ha (11a) 

Tungsten and Its Uses. L. Sanverson. Sands, Clays & Minerals, Vol. 2, 
Feb. 1934, pages 13-16. Brief description of discovery and properties of W 
is given and the minerals for its supply described. Present uses are for electric 
appliances, lighting contrivances, non-ferrous alloys, in steel. Ferro-tungsten is the 
principal alloy. Ductile W wire of 0.0006” diam. is used in electric lamp bulbs. 

Ha (11a) 

Alloys of Silver and Beryitium. H. A. Stoman. Journal Institute of Metals, 
Vol. 54, 1934, 20 pages (advance copy). Experiments with Ag-Cu-Be alloys 
showed that there was a miscibility gap in the liquid. No liquid miscibility gap is 
found in the systems Ag-Cu, Cu-Be, and Ag-Be. The Ag-Be system was determined 
by thermal and microscopic meihods. A eutectic is formed at 10.4 at. % Be and 
881° C. At the eutectic temperature the solubility of Be in Ag is 3.5 at. %. 
The solubility decreases with decreasing temperature. An undetermined amount of 
Ag is soluble in Be at the eutectic temperature. In the Be-rich alloys a transforma- 
tion at 750° C. was observed. The data indicate that Be passes through an al 
lotropic transformation somewhat below 750° C. A simple diagram shows 750° C 
as a peritectic temperature at which the low-temperature Be-rich phase is formed. 
Alloys containing at least 92.5% Cu and 0.4% Be are the color of ‘‘standard 
silver’’ and are tarnish resistant. 9 references. JLG (11a) 

industrial and Constructive Treatment of Light Metals (Materialtechnische und 
konstruktive Behandlung von Leichtmetall) VW. Zarcres. Aluminium, Vol. 15, 
Mar. 31, 1933, pages 1-4; Apr. 15, 1933, pages 1-3. An exhaustive discus- 
sion of kinds of light metals available, their physical and mechanical behavior, 
points to be observed in the design if full advantage of their properties is to be 
obtained. Mere imitation of constructive and working methods of steel is impossible, 
the individual characteristics of the material to be used must be taken into ac- 
count. —~ Ha (11a) 
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Beryllium Heavy Metal Alloys (Uber Beryllium-Schwermetallegierungen) WW. Hys. 
SENBRUCH. Zeitschrift fiir Metallkunde, Vol. 25, Oct. 1933, pages 245-250. 
cu-Be alleys can bese ve melted under a fused chloride flux but Be alloys with 
Ni, Co, Cr are best melted (and cast) in vacuum; this provides an alloy with 
excellent forging qualities. Binary Be alloys are too expensive for wide use and 
attempts have been made to prepare ternary alloys requiring less Be but with pro- 
nounced age-hardening properties. ‘his is possible because most metals (not Ni) 
lower the solid solubility of Be in Cu and age-hardening thus obtains at lower Be 


contents. Cu with 1% Be shows very little hardening after quenching from &59° 
and aging at 350°, whereas the additions 3% Ti, 5% Ag, 5% Si, 5% Mn, 
10% Fe, respectively, cause marked hardening, roughly up to 260 Brinell hardness 


number (BHN). These elements without Be give little hardening and the effect js 
to be ascribed chiefly to Be. Cold working after quenching but before aging increases 
the rate of aging and the maximum hardness. The Cu-Ag-Be alloy shows good elee- 
trical conductivity, 22.10 reciprocal ohms. Ni with 1% Be and 4, 6, and 8% Mo, 
respectively, gives similar results, both on normal aging and aging after cold work 
(aging at 500°), with BHN up to 450. Ni with Be and Cr shows similar be- 
havior, though Cr appears to form a compound with Be; results are given for an 
alloy with 80% Ni, 20% Cr, with 1.2% added Be, quenched from 1000° and 
aged at 400-500°; BHN approaches 460. The acid and heat resisting alloy ‘‘Con- 
tracid’’ (60% Ni, 15% Cr, 7% Mo, residue Fe with small amounts of Mn and 
Si) may be made susceptible to age-hardening with 0.6% Be. In the quenched 
state this alloy may be worked (BHN 200); aging at 500-550° develops a hard- 
ness number of 300; cold working followed by aging gives a hardness number of 
500. This hardness is permanent over a wide temperature range; at 600° no loss 
of hardness obtains during 60 hours. This high temperature stability is greater 
than that in pure Ni-Be alloys. The resistance to creep (Rohn test) is high. Fe is 
added to Co to suppress the q-§ transformation; 2% Be gives an age-hardening 
alloy; further additions of Cr, W, Mo, and Fe lead to higher hardness values, A 


Co-Be-Cr-Fe alloy which has a BHN of 200 in the quenched state will develop a 
hardness of 650-700 on aging followed by cold-rolling; this alloy must be cold 
rolled after aging whereas the previously described alloys are cold rolled before 
aging. The effect of cold rolling before aging on alloys of Cu + 2.5% Be, 

1.7% Be, Contracid Be, is shown in a series of graphs (as are the ot! lata 


in this paper). A table shows values for yield point, breaking strength, elongation, 


Young’s modulus, BHN, notch impact for these three alloys after (1) quenching, 
(2). quenching and aging, (3) cold rolling, and (4) cold rolling and aging. ‘hese 
alloys are finding application in the manufacture of thin-walled small seamless 
tubing, used among other things for hypodermic needles. Contracid is used for 


surgical needles, for valves and valve springs for watches because of their low value 
of temperature coefficient of elasticity. Followed by discussion in which additional 
data on similar alloys are given. RFM (11a) 

Aluminum Bronzes. Castings of the Bronze of Sainte-Claire-Deville (Les Bronzes 


d’Aluminium. Les Moulages du Bronze de Sainte-Claire-Deville) Leon G ET. 
Cuivre et Laiton, Vol. 6, Aug. 30, 1932, pages 395-396. Thi nze 
(90 Cu and 10 Al) has, in cast state, a tensile strength of 45-50 kg. 2 It 
is brittle due to a coarse grain when cast in sand and should be cast in hill- 
mold or artificially cooled mold. Ha (lla) 

Studies of the Similarity of Ruthenium to Iron: Nitric Oxide Compounds of the 
Bivalent Ruthenium (Studien iiber die Eisenahnlichkeit des Rutheniums: Stick- 
oxydverbindungen des zweiwertigen Rutheniums) \WW. Mancuot & HAns Sciimip. 
Zeitschrift fiir anorganische und allgemeine Chemie, Vol. 216, D 12, 
1933, pages 99-103. Ru is similar to Fe in that it also can bind NO in 
several valencies, in particular the bivalent state. RulgNO and RuBrgNO 30 
far been produced. 9 references. H 11a) 

Internal Stresses in Quenched Aluminum and Some Aluminum Alloys. W. 
Kemper, H. L. Hopxins & E. V. Ivanso. Metals Technology, An an 
Institute Mining & Metallurgical Engineers, Technical Publicat: No. 
535, Feb. 1934, 23 pages. Cylindrical specimens of Al and different A! alloys 
were heat treated and internal stresses estimated from change in dimensions when 


layers were removed from the surface or holes drilled axially. Much of the w was 


done on specimens 7 in. high and 7 in. in diameter. The magnitude of the stresses 
depended on the quenching temperature and on the quenching medium. When 
quenched from a very high temperature in iced water the maximum str ap- 
proached the yield stress. When quenched in oil the stresses were smaller. When 
quenched from normal quenching temperatures in boiling water the indicated stresses 


were of the same order of magnitude as the errors of measurement. Stresses in the 


cylindrical specimens were compressive at the surface and tensile at the center. 
The longitudinal stresses were of a higher order of magnitude than the tangential 
or radial stresses, which were about equal at the center of the specimen. To bring 
about practically complete stress removal by annealing it was necessary to heat to 
above 500° F. 10 references. JLG (11a) 


Uhimann Capillary Metal. Sintered Bronze (Das Uhimann-Kapillarmetal {Sinter- 
bronze}) Jou. Meurtens. Zeitschrift fiir die gesamte Giessereipraxis, 
Vol. 55, Feb. 4, 1934, pages 53-54. The metals considered, possessing 4 
porous structure, are prepared by pressing metal chips or metal powders and sub- 
sequently sintering by means of high frequency current. With proper composition, 
mechanical and physical properties of such sintered metals are excellently adapted 
for bearings, bushings, etc. Uhlmann developed special types of bearings in which 
such sintered materials are used. These ‘‘Capillary’’ bearings are distinguished by 
low wear, low oil consumption and simple attendance. Errors made in machining 
sintered metal bearings are especially dealt with. Results of practical experience 
are considered. GN (11a) 

Silicon Brasses: A New Series of Technical Alloys. E. T. Ricuarps. Metal 
Industry, London, Vol. 44, Mar. 9, 1934, pages 269-270. A series of 
Cu-Zn alloys with Si additions has proved to be quite useful for replacing more ex- 
pensive Cu-Sn alloys; the following are at present made: 


“é 


Solidification 


No. Cu % Si % Zn % starts at °F. 
1 84 4 12 1690 
2 86 4 10 1750 
3 87 3 10 1800 
{ 88 4 g 1780 
5 90 9 8 1890 


These alloys are very fluid at elevated temperatures and can be poured at tem- 
peratures below the vaporizing temperatures of Zn so that the losses of the latter 
by volatilization and the corresponding contamination of the castings are practically 
avoided; they also fill out the castings much better than common Sn bronzes oF 
brasses which makes sound thin-walled castings possible. Castings can be made in 
green and dried sand as well as in iron molds; green sand molds being preferable. 
These bronzes possess satisfactory hard-working properties, they have been tried as 
bearing metal and for large bells. Ha (ila) 


The Diffusion of Zinc and Iron at Temperatures Below the Melting Point of Zinc. 
Gunert Ricc. Journal Institute of Metals, Vol. 54, 1934, 13 pages (Ad- 
vance copy). Clean sheets of Zn and a low-C steel were clamped together and 
heated to temperatures below the melting point of Zn. Diffusion commenced at 
temperatures below 300° C. and was fairly rapid at 380° C. It proceeds by the 
formation of diffusion cones that spread out from points where the contact between 
the Zn and Fe is the best. The diffusion is independent of the purity of the Zn. 
Two well-defined layers of diffusion products are formed, a thin layer of constant 
thickness containing about 17% Fe next te the Fe and a thicker layer of 0 10 
11% Fe outside this. The mechanism of the diffusion process is wr 


















jonization Heats of Some Metals (Ueber die lonisationswarmen einiger Metaile) 
w. A. Rorn & A. Burcuner. Zeitschrift fiir Elektrochemie, Vol. 40, 
Feb. 1934, pages 87-89. Heats of anhydrous chlorides of Al, Ga, In, Zn 


and Cu were measured and from them the ionization heat calculated. Ha (lla) 
Copper-Tin Alloys. |. The Bronzes. Zin, Feb. 1933, pages 15-18. Metal- 

jurgy of Cu-Sn alloys is discussed generally and different constituents described. 
Ha (lla) 


Phosphor Bronze. Automobile Engineer, Vol. 23, Oct. 1933, page 387. 
Bronzes may be divided into 3 classes according to P content: P 0.05% to 0.1%, 
P 0.35% to 0.5%, and P 0.5% to 1.25%. The last type is relatively hard and 
resists wear. It is suitable for bearings, bushings, gear wheels, valve slides and 
similar parts. Gives a few brief details of casting process and uses. RHP (lla) 

The Surface Tension of Mercury in a Vacuum and in the Presence of Hydrogen. 
R. Stevenson Brapitey. Journal of Physical Chemistry, Vol. 38, Feb. 
1924, pages 231-241. Recent determinations of the surface tension of Hg 
show considerable discrepancy. A new modification of the flat drop method using 
the top surface of the drop which was free from error, was employed to re- 
determine the surface tension of Hg. The mean value of 500.3 dynes/em. at 
16.5°C. was obtained. The fall of the surface tension in Hg at pressures from 
0-100 mm. was studied and interpreted theoretically. The surface was illum- 
inated with light from a mercury vapor lamp. No immediate effect was noticed, 
but the surface tension fell more rapidly. 16 references. EF (11a) 

The Corner Metals of Electrical Distribution: Copper, Aluminum and Lead. 
F. J. Brisvee. Journal Society Chemical Industry, Vol. 52, May 26, 1933, 
pages 447-451. General discussion of the production, corrosion properties 
and electrical properties of Cu, Al and Pb. VVK (11a) 

Cupro-Nickels with Beryllium (Cupro-Nickels au Glucinium) Marcet Batray. 
Usinc, Vol. 43, Mar. 8, 1934, page 31. An alloy composed of 67.52% Ni, 
99.94% Cu, 1.14% Be, 0.62% Fe, 0.25% Mn and 0.07% Mg was in- 
vestigated. It could be hardened when heated to between 300° and 600°C. 
If heated for 100 hrs. to 100° the hardness of the alloy when quenched from 
1075° was not affected whether cold-rolled or not; heating to 200° increased 


the hardness of the not cold-rolled alloy but not of the cold-rolled samples. 
Between 200° and 300° the hardness increases rapidly for the not cold-rolled 
material, while between 300° and 500° the curves hardness-temperature are 
practically parallel and the cold-rolled samples remain harder up to 650°C. 
The hardening effect in this alloy is explained by a regrouping of the atoms 
due to cold-rolling which also retards precipitation of components at low tem- 
perati Precipitation hardening has little influence on the corrosion of the 
alloy, strong intergranular corrosion could be found for the hardest specimens 
alth the microscope reveals a distinct precipitation in the grain wT 

a a 


Mechanical Properties of Electrolytic Zinc Sheets (Mechanische Eigenschaften 
von Elcktrolytzinkblechen) O. Baver & J. Weerts. Metallwirtschaft, Vol. 12, 


Oct. 27, 1933, pages 615-618. From .01 to .06% of Pb, Fe, Cu, and Cd 
have reciable effects on the mechanical properties of hot rolled sheets of elec- 
trolytic Zn, Sheets, which are rolled in one heat to 2 mm. thickness with a finishing 
tempersture of 60 to 90 C., but with various initial temperatures, have practically 


similar average mechanical properties at room temperature. Zn alloyed with .9% 
Pb has about 25% higher tensile strength at room temperature than average Pb-free 
Zn, | its elongation and bending properties are lower. The properties of the 


alloyed Zn are still within the wide limits in which pure Zn varies. The addition 
of .9 Pb does not affect the tensile strength at elevated temperatures, but the 
critical temperature range for hot working is widened. 12 references. CEM (11a) 

On the Phase Boundary Potentials of Monolayers of Fatty Acids on Metals. 
L. Jacons. Transactions Faraday Society, Vol. 30, Feb. 1934, pages 303- 
310 Contains bibliography. It was shown that the absorption of fatty acids 
by metal surfaces could be followed by measuring the phase boundary potential. 
Uniform spreading from a solvent can be obtained on a dry metallic surface. Myristic 


and Caprylie acids on Ag, Au and Pt were studied. The phase boundary potentials 
attain maximum values indicative of saturation. Using 20.6 A.U.2 per molecule for 
closest packing the specific surface was evaluated. The values of 5.0 for Pt, 2.7-6.7 
for Au, and 4.7 to 7.8 for Ag were obtained. Caprylic acid gave continuous results, 
but myristic acid gave indications of a phase change in the nature of the mono- 
layers of fatty acid on metal. PRK (lla) 

The Freezing Point of tridium. (Der Erstarrungspunkt von Iridium) F. Hennino 
& W. T. Wenser. Wissenschaftliche Abhandlungen der Physikalisch- 
Technischen Reichsanstalt, Berlin, Vol. 16, No. 1, 1933, pages 192-206. 
See Metals & Alloys, Vol. 5, Mar. 1934, page MA 77. EF (11a) 

On the Sorption of tydregen by Reduced Nickel. 11! Heat Treatment of Reduced 
Nickel and Its Relation to the Sorption Velocity and to the Quantity of Hydrogen 
Sorbed. Suun-tcniro Iryrma. Scientific Papers Institute of Physical & 
Chemical Research, Tokyo, Vol. 23, Jan. 1934, pages 164-172. (In English) 
Experiments have been made to determine whether the heat treatment of reduced Ni 
which exerts a remarkable effect on the catalytic action of the metal, may also 
affect the sorption velocity and quantity of H to be sorbed. The same material has 
been used as in the previous reports (See abstracts in Metals & Alloys). The 
relation between the heat treatment of reduced Ni at 300°, 400°, 450° and 
500° C. and the quantity of H sorbed at 0° C. and 20.30 + 0.01 cm. pressure 
has been investigated. The heat treatment has been confirmed to shorten the time 
in which the adsorption reaches equilibrium and to diminish the quantity of 
adsorbed hydrogen. The velocity with which H diffuses ir reduced Ni has been 
proved not to be affected by the heat treatment up to 500° C. WH (11a) 

Casting Beryilium-Copper Alloys. Enwin F. Cone. Foundry, Vol. 61, Sept. 
1933, pages 20-21, 59-69. A New Product-Beryllium-Copper Castings. Jron Age. 
Vol. 131, June 29, 1933, page 1027, Adv. Sec. page 14. See Metals & 
Alloys, Vol. 5, May 1934, page MA 219. VSP (11a) 

Electric Conductivity of Single Crystals (Ueber die elektrische Leitfahigkeit von 
Einkristalien) W. Leuretor. Zeitschrift fiir Physik, Vol. 85, Oct. 14, 1933, 
pages 717-726. The ionic conduction of single erystals which are to be used 
for photoelectric measurements is investigated. The conductivity is an actual constant 
of the material only in a narrow range below the melting point; at lower and 
especially at lowest temperatures this conductivity is superimposed by an additional 
disturbing conductivity’? which soon preponderates. Results of measurements on a 
few substances are given. 14 references. . Ha (11a) 


_ Does Copper Pipe Emit Heat? M. B. Lowe. Domestic Engineering, 
Vol. 142, Apr. 1933, pages 40-42, 100. Dealing with the application of Cu 
tubing for steam and hot water mains and risers, heat transfer values for galvanized 
brass, Al, Fe, and Cu pipes are compared and the influence of the finish of the 
metal surface in regard to the amount of heat given off is pointed out. Kz (lla) 
sentnaleal and Metallographic Properties of Various Light Casting Alloys (Carat- 
prstiche meccaniche ¢ metal di alcune leghe leggere da fonderia) C. 
ANSERI. Alluminio, Vol. 2, Mar.-Apr. 1933, pages 59-86. The influence 
o! pouring temperature on the mechanical and metallographic properties of Duralite 
is determined. Tests were made at 668°, 868°, and 996° C. The tensile strength 
mee as the pouring temperature is increased. The crystal structure of the samples 
- at 668° C. is fine, but at the higher temperatures it becomes coarser. Changing 
Dee me at which tempering is carried out also affects the properties of 
ite. Samples tempered at 530° C. have higher tensile strength than those 
oe at 510° C. Increasing the Si content (Duralite AS) causes the crystals to 
(dara si reducing Fe from 1.5% to 0.4% does not affect the macro-structure 
BT) te BF); omitting Ti produces a much coarser crystalline structure (duralite 
Whiten stn alloy L.8.T, poured in sand, or chill-cast, shows the basic solid 


Al-Cu, erystalline CuAle, and a constituent X’ (iron-bearing) with a 
needle-like structure, . AWC (11a) 
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New Non-ferrous Alloys. Electrical Review, Vol. 114, Feb. 23, 1934, page 
287. Imperial Chemical Industries, Ltd., has developed a series of Cu alloys 
to which the generic name ‘‘Kunial’’ has been given. Remarkable feature of these 
alloys is that heating them to 400°-600°C. improves greatly their mechanical 
properties. For example, by heating the soft quenched alloy brass strip to 500°C., 
the diamond pyramid hardness number is increased about 100, the proportional 
limit and proof stress are multiplied fourfold, the tensile strength is increased 
31,000 Ibs./in.2, and the elongation is halved. If the cold-worked alloy is 
heated to 450°C., the diamond pyramid hardness number is increased about 40, 
and the proportional limit tensile strength, and elongation are increased. MS (11a) 


Aluminium, the Metal of the Present and the Future. Machinery, N. Y., Vol. 
40, Oct. 1933, pages 81-84. Advantages of light weight in various fields of 
applications are illustrated by examples. Ha (lla) 

Copper Alloys That Have the Strength of Steel. \/achinery, N. Y., Vol. 40, 
Oct. 1933, pages 104-105. Various types of bronzes and fields of applica 
tion are reviewed. Ha (lla) 

Beryllium Copper. Metal Industry, N. Y., Vol. 32, Feb. 1934, pages 48-49. 
A summary of the methods of handling Be-Cu is given, including the details of 
casting. The castings are held at 1475-1500° F. under pyrometric control for 
two hours and quenched in water; Brinell hardness number obtained is 100. 
If reheated to 525-575° F. the hardness is raised to 375-400. The hardening 
of wrought metal is discussed also. Lists of properties and uses are given. Con- 
tains bibliography. PRK (lla) 

Powdered and Granulated Aluminium. M/etal Industry, London, Vol. 44, Mar. 
30, 1934, pages 350-353. Fields of application of coating and painting 
with Al, its advantages, composition of paints and wearing qualities are de- 
scribed. Al powder has supplanted Zn powder in the extraction of Au and Ag 
by cyanide of potassium solution from ores. Ha (lla) 

Application of Gallium (Emplois du Gallium) U sine, Vol. 43, Mar. 8, 1934, 
page 31 Ga-metal resembles Ag, is bluish-white, density 5.95, resists oxi- 
dation and has a high reflective power. Its price. is given as 12 Fr. per g. and 
it can be supplied in commercial quantities. Melting point is 30.5°C., boiling 
temperature 1982°. It is used for replacing Hg in instruments and particularly 
in electric lamps, and also in dentistry and optical devices. Ha (11a) 

‘*Tin-Free’’ Leaded Bearing Bronze. H. K. Herscuman & J. L. Bast. 
Metal Industry, London, Vol. 43, Sept. 8, 1933, pages 219-222. See 
Metals & Alloys, Vol. 5, Apr. 1934, page MA 156. Ha (lla) 


The Effect of Sulphur and tron on the Physical Properties of Cast Red Brass 
(85 Cu, 5 Sn, 5 Zn, 5 Ph) H. B. Garpner & C. M. Sarcer, Jr. Proceed- 
ings American Society for Testing Materials, Vol. 33, Pt. 2, 1933, pages 
448-458. Progress report on investigation sponsored by the Non-Ferrous 
Ingot Metal Institute at the Bureau of Standards. Three distinct types of test 
bars were cast at different pouring temperatures. In the study of the effect of 
sulphur, heats were cast at five pouring temperatures from 1900 to 2300° F. 
with additions ranging from 0.025 to 0.10% sulphur. In the study of the effect 
of iron, heats were cast at the pouring temperatures of 1950, 2100 and 2250° F. 
with the additions ranging from 0.1 to 0.60% iron. The pouring temperature was 
feund to have a marked influence on the tensile strength, Brinell hardness, elec- 
trical resistivity and density of the sand-cast bars, which was decidedly greater 
than the influence of the added impurity. The best results, for the physical 
properties studied, were obtained on the test bars poured at 2100° F. Addition 
of iron showed an improvement in all physical properties of this brass compo- 
sition with the exception of the electrical resistivity. The running qualities of 
the alloy were improved and the sbrinkage was unchanged by the smali addition 
of sulphur and iron. The solidus and liquidus temperatures of the alloy were 
not affected by the additions of sulphur and iron. VVK (11a) 

Special Alloys (Speziallegierungen) Zeitschrift fiir die gesamte Giesserei- 
praxis, Vol. 55, Mar. 18, 1934, page 122. Discusses composition, properties, 
and application of (1) Elkonit (Cu-W alloy) (2) different types of Elektron 
alloys (3) Engestrium, a special type of Brittania alloy. GN (11a) 

A Contribution to the Question of Radioactivity of Zinc (Ein Beitrag zur Frage 
der Radioaktivitat des Zinks) H. Ferseretpr. Zeitschrift fiir Physik, Vol. 
86, No. 9/10, 1933, pages 611-614. Repeated tests with Zn residues gave 
only a very much smaller effect of formerly observed q-radiation, if its existence 
is not entirely questionable. 7 references. Ha (lla) 

The Metal Cobalt and Some of Its Uses. 8. E. Friern. Mining & Metallurgy, 
Vol. 14, July 1933, pages 303-305. A paper presented before the New York 
section of the American Institute of Mining Engineers. Condensed discussion of 
Co from the time of its discovery to present day utilization in various alloys. 
Includes information on Co deposits and importation into the United States. 

VSP (11a) 

The Malleability of Nickel and of Monel Metal. Owen W. Extis. Journal 
Institute of Metals, Vol. 54, 1934, 16 pages (Advance Copy No. 662). 
Malleability was determined from reduction in height of cylinders flattened by a 
falling weight. Commercial Ni and Monel metal, both cold worked, were used. 
Malleability values for temperatures up to near the melting point were de- 
termined. For Ni there was an inflection in the malleability-temperature curve 
at about 840°C. This is approximately the temperature at which rapid softening 
takes place on annealing cold-worked Ni. In the ranges 20-500°C. and 840- 
1100°C. the malleability curve was a straight line. The malleability-temperature 
curve for Monel metal was of the same type as that for Ni. The influence of 
annealing at different temperatures on the malleability curve for Ni was studied. 
5 JLG (11a) 


5 references. 

Light Metals in Germany. Hans Diercarten. Metal Progress, Vol. 23, 
Sept. 1933, pages 56, 62. Since the expiration of the ‘‘duralumin’’ patents 
a new alloy under the name ‘‘bondur’’ of similar composition, Cu 2-5%, Mg 
0.5-2.0%, with Mn, Si, and Fe in small amounts in an Al alloy is being 
produced in Germany. Solution is effected by a heat treatment at 490° to 
510°C. (about 930°F.) in a fused salt bath and water quenching. After quenching 
and aging the material has a tensile strength of 57,000 to 64,000 Ibs./in.2, 
elastic limit of 40,000 to 42,500 lbs./in.2 and elongation of 23 to 16%. 
Tensile strength and elongation have been observed to actually increase at —150°F. 
over these properties at room temperatures. WLE (11a) 


Beryllium and its Alloys (Le Glucinium et ses alliages) Jean CHALLONSONNET. 
Aciers Spéciaux Métaux & Alliages, Vol. 8, Nov. 1933, pages 363-370. 
This is the second and last part (see Aciers Spéciaux Métaux & Alliages, 
Vol. 8, June 1933, pages 168-171) of a critical review of the book ‘‘Beryllium. 
The Production and Application,’’ translated by R. Rimbach and A. S. Michel, 
The Chemical Catalog Company, Inc. See Metals & Alloys, Vol. 3, Oct. 1932, 
page MA 288. GT (lla) 


Ordinary and Special Bronzes. Some other Special Bronzes (Les Bronzes Ordinaires 
et les Bronzes Spéciaux. Quelques autre Bronzes spéciaux) Leon GuiILter. 
Cuivre et Laiton, Vol. 6, Feb. 28, 1933, pages 81-82. The effect of 
metals other than Zn, Pb and P on Cu-Sn alloys is discussed. The addition of Al 
is not beneficial; Cu-Sn-Al alloys are inferior to the binary Cu-Sn alloys and par- 
ticularly the binary Cu-Al alloys. The addition of Mn does not improve the alloys 
but it is not as injurious as Al. Ni additions act similar to Zn, increasing the 
content of q-solution in the alloy and causing the §-phase to disappear, so that 
the resistance to friction is diminished and the hardness . No results were 
obtained by the addition of Fe to bronzes. Additions of Si and Be have quite 
particular effects and will be treated in a separate article. Ha (11a) 
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Special White Metal Alloys (Spezial Weissmetallegierungen) E. Ricuarps. Die 
Metalibérse, Vol. 24, Jan. 6, 1934, pages 17-18; Jan. 13, 1934, pages 49-50; 
Jan. 20, 1934, pages 81-83; Jan. 27, 1934, pages 113-114; Feb. 3, 1934, page 
146. In continuation of a previous review of special Al alloys (See Metals 
& Alloys, Vol. 4, May 1933, page MA 133 1-R) special brasses, special bronzes 
and special Ni alloys, all commercially known or patented alloys on Sn-Pb-Zn base 
are reviewed. The list includes the white metal bearing alloys, Sn solders, type 
metals, ornamental alloys, low melting alloys, pewters, die casting alloys, etc. This 
unique review lists the trade names of some 190 alloys, compiles 337 chemical 
analyses, briefly characterizes the main utilization and in some cases judges the use- 
fulness of the alloy. EF (lla) 


Study of Paramagnetism in Alloys (Sur I’Interpretation des Properties Paramag- 
nétiques des Alliages) L. Next. Comptes Rendus, Vol. 198, Apr. 4, 1934, 
pages 1311-1313. Surveys derivation of formula for magnetic properties of solia 
solutions of ferromagnetic alloys. Straight line of Curie-Weiss law as applied -to 
pure metals becomes a curve for alloys. Discusses particularly alloys of face centered 
cubic system. The Curie constant for the paramagnetic alloys of Mn and Cr is given 
as a function of the susceptibility. FHC (lla) 


Nida-Bronze (Nida-Bronze) Automobiltechnische Zeitschrift, Vol. 37, Feb. 
25, 1934, pages 115-117. This bronze contains 8-9% Sn and an undesignated 
amount of P and is said to be particularly suitable as bearing metal. The bearing 
journal is made of tubes which have been manufactured from cast billets by re- 
peated drawing and annealing. The bearing temperature keeps very low even under 
very high pressures, the temperature rise was, for instance, for 250 kg./em.2 28° C. 
at 1 m./sec. peripheral speed, 37° for 2 m./sec. and 50° for 3.2 m./sec. 
Characteristic properties of the alloy are: 


State Tensile strength Elongation Elast. limit Yield point Brinell 
Soft about 40 kg./mm.2 70% 14 kg./mm. 2 15 kg./mm.2 95 
Hard about 80 kg./mm.2 7% 76 kg./mm., 2 52 kg./mm.2 200 


Density is 8.75 kg./dm.%, melting point 1000-1030° C.; spec. electric resistance at 
20° C. 0.128 ohm./mm.2. Heat expansion coefficient 17x10-3 per 1° C. Heat 
conductivity 0.142 cal./em. see. °C. and modulus of elasticity 11300 > Abert 
a a 
Ordinary and Special Bronzes. 1V. Ordinary Aluminum Bronzes (Les Bronzes 
ordinaires et les Bronzes spéciaux. IV. Les Bronzes d’Aluminium ordinaires) 
Leon GuILLet. Cuivre et Laiton, Vol. 6, Nov. 30, 1933, pages 543-544. 
Properties and uses of Al bronzes are described for Al contents from 0-12%. The 
y-phase is brittle and alloys can be used only if the yy content of solution is very 
low. .The color is similar to gold for 10% Al, green gold at 7-8%, and pink for 
lower. percentages. Density varies from 8.92 (0.1% Al) to 7.45 (10.78% Al). 
Mechanical properties are shown in the following table: 


% Al Tensile strength Elastic limit Elongation 
0 22 kg./mm.2 3 kg./mm, 2 55% 
3 29 kg./mm.2 5 kg./mm. 2 60 % 
5 35 kg./mm. 2 7 kg./mm.2 65 % 
7 38 kg./mm.2 9 kg./mm,2 63% 
9 43 kg./mm.2 11 kg./mm,2 55% 
10 45 kg./mm.2 13 kg./mm.2 45% 


The following table shows the tensile properties of an alloy containing 9.96% 
Al over a range of temperature: 


Elongation 

"C. Tensile strength at rupture 
15 60.0 kg./mm, 2 28.8% 
200 57.4 kg./mm.2 28.0% 
300 52.6 kg./mm.2 40.0% 
400 38.8 kg. /mm.2 48.0% 
500 19.2 kg./mm.2 77.0% 


a + y-alloys can be rolled, forged and drawn. These alloys are used for screws 
and bolts, watch parts, meters, jewelry, mirrors, etc. Ha (11a) 


The Effect of Low Temperature Heat Treatment on the Microstructure of Cold- 
drawn Brass Tubes. James Fox. Mechanical World & Engineering Record, 
Vol. 94, Oct. 6, 1933, pages 960-961; Nov. 10, 1933, pages 1087-1089. 
Gives a summary of research to find the most suitable heat treatment for hard- 
drawn non-ferrous tubes to eliminate their internal stresses without causing any 
appreciable alteration in their physical properties. Kz (11a) 


Ferrous (11b) 
E. S. DAVENPORT, SECTION EDITOR 


Variations in Properties when Treating Large Masses. E. F. Laxe. Heat Treat- 
ing & Forging, Vol. 20, Mar. 1934, pages 128-130. Investigated variations 
in physical properties at various depths in a 0.40% C steel axle, 4% in. in diam. 
and 4 ft. long. It was soaked for 1% hrs. at 1475° F., quenched in oil held at a 
uniform temperature below 100° F., tempered at 750° F. for 1 hr. and then 
cooled in air. Test-bars were taken from 6 positions, both in the annealed state, 
before heat treating and after heat-treating. Results of tensile tests showed fairly 
uniform properties in all specimens from the annealed axle. In the case of the heat 
treated axle, test bar with its center % in. from the outer surface had highest 
strength, which was appreciably higher than that of bars closer to the surface. Bar 
taken midway between center and outside had properties closely approaching those 
of outer bars. As the center of the axle was approached, there was a decided lower- 
ing of strength. Specimen from the center gave values close to those obtained from 
the annealed axle. Microscopic examination confirmed conclusions drawn from tensile 
tests that hardening operations had no effect on zones close to the center. Tabulates 
results of tensile tests. MS (11b) 


Results of Comparative Tests of Titanium Treated and other Alloy Cast Irons. 

. F. Comstock. Transactions & Bulletin, American Foundrymen’s 
Association, Vol. 4, Oct. 1933, pages 278-288. Alley Cast Iron with Titanium. 
Foundry, Vol. 61, July 1933, pages 32-33, 64. A new Ti alloy containing 
15 to 20% each of Ti and Si in iron has been developed. Alloy additions of from 
0.5 to 2% show that the chief effect of Ti is to decrease the size of the 
graphite flakes. This generally causes an increase in strength as compared with un- 
treated iron. Four series of tests are reported including physical properties and 
machining test results. Conclusion is reached that a high-strength cast iron may 
be made with better machinability and at less cost with Ti and Cr than with other 
allovs. CEJ+VSP (11b) 


The Effect of Titanium on Gray and Malleable Cast Iron (Der Einfluss des Titans 
Grau- und Temperguss) ©. Braver. Zeitschrift fiir die gesamte Giess- 
ereipraxis, Vol. 55, Jan. 7, 1934, pages 2-3. Author discusses his experi- 
ences with Ti in gray and malleable cast Fe. Gray cast Fe with 0.1% Ti showed 
excellent casting properties, gave castings with sharp contours and possessed, 
even in small sections (2 mm. wall thickness), a fine grained uniform structure with 
fine distribution of graphite: Castings were free from pipe. In using Ti in malleable 
Fe is required since graphite is formed when the Ti content exceeds a 
certain 4 in agreement with statements in the literature 
that Ti as an alloying element in malleable cast Fe should be used only in small 
amounts. are 4 GN (115) 
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Effect of Arsenic and Antimony on Cast Iron (Der Einfluss von Arsen und 
Antimon auf Gusseisen) E. Prwowarsxy, J. VLapescu & H. Nipper. Archiv 
fiir das Eisenhiittenwesen, Vol. 7, Nov. 1933, pages 323-327. G 
cast irons containing up to 2% As and 1.2% Sb were studied. Small amounts 
of As increased the bending and tensile strengths- but larger amounts lowered 
them. As increased the hardness and modulus of elasticity and also the resistance 
to acid attack. As reduced the impact resistance although not as much as P and 
S; however, in the presence of As the effect of P and S is increased. As seems to 
have no effect on graphitization but Sb hinders graphite formation and appears to 
be soluble in cementite. Sb lowers strength and toughness and increases hardness 
About 20 to 60% of the As and 10 to 50% of the Sb present in the ore goes 
over into the pig iron during smelting. Tests indicated that As added to cast iron 
is not as harmful as that originating in the ore. SE (11b) 


The Metallurgy of Iron (Die Metallurgie des Eisens) R. Durrer. Verlag Chemie 
Berlin, 1934. Cloth, 6%x9% inches, 743 pages. Price 96 RM. This is a 
collection into one volume of the sections on iron of Gmelin’s Handbuch der 
Anorganische Chemie which appeared separately. See Metals & Alloys, Vol. 1 
Dec. 1930, page 918; Vol. 2, Oct. 1931, page 207; Vol. 3, May 1932, p 
MA 116; Vol. 4, page MA 96, and page MA 222. H. W. Gillett (11b)-g- 

Alloys of tron and Tungsten. J. L. Grecc. McGraw-Hill Book Company, New 
York, 1934. Cloth, 6x9%4 inches, 511 pages. Price $6.00. This, the third 
volume to appear of the monographs in the Alloys of Iron Research program 
represents a part of the contribution of Battelle Memorial Institute to the 
successful carrying out of this program. It is a monumental piece of work 
which must have required a very great expenditure of labor and time on the 
part of the author and his immediate associates, and he is to be congratulated upon 
the clarity of his presentation. Moreover it has had the advantage of the collabora- 
tion of a large number, if not of all, the recognized experts in this field, at least 
to the extent of criticizing, commenting on, and supplementing the original manu- 
script, in part with material not published elsewhere. The book thus sets forth the 
best consensus of the present status of knowledge of the system, and is indispensable 
to anyone who is at all interested in the metallurgy of high-speed steels or of any 
iron alloy containing tungsten. 


Phosphorus in Cast fron. J. W. Botton. Foundry, Vol. 61, Aug. 1933, 
pages 16-18, 48; Sept. 1933, pages 16-18, 52, 54 Several years ago author 
reviewed the effect of P in some detail. Present articles bring subject up to date. 
Basic and Bessemer pig Fe depend on P and Si content of Fe; Bessemer grades are 
low P and basic grades are higher P. Line of demarcation for foundry Fe formerly 
was drawn sharply. Today, Fe’s under 0.30% P are used so that both Bessemer 
and acid open-hearth are finding practical foundry use. In cupoia melting, the % of 
P in molten metal is practically the same as the amount charged. Briefly discusses 
the work of several other investigators on the subject. P content in pig Fe depends 
upon the ores used. In gray Fe P is found largely as a eutectic containing 10% 
P and 90% Fe. Steadite, the P-rich structure, is found as a network in grain 
boundaries; it is hard and brittle. In commercial Fe Steadite is the list con- 
stituent to solidify. Tendency toward shrinkage defects usually is increased by in- 
crease in P content. P also lowers content of the eutectic and tendency of Fe to 
absorb C. Use of lower-P Fe is finding more favor. P is a ‘‘nuisance’’ element, 
under some conditions relatively harmless, but under others quite detrimental to 
soundness, machinability, strength and toughness. Includes a number of tables and 


graphs. VSP (11) 

Molybdenum in Cast Steel. H. W. Gittertr & J. L. Greoe. Transactions & 
Bulletin, American Foundrymen’s Association, Vol. 4, Oct. 19: pages 
193-198; Foundry Trade Journal, Vol. 49, July 13, 1933, page 16; Foundry, 
Vol. 61, July 1933, pages 27, 59-60. In steels of usual carbon content, Mo 


produces a very marked increase in high-temperature strength. Mo is a specific 
against ‘‘temper brittleness’’ and in combination with other alloying elements re- 
sults in high physical properties in the quenched and tempered condition. Mo adds 
to the ease and certainty of hardening in quenching and aids in the retention of 
hardness during the removal of casting strains by high temperature tempering. 
Mo steels usually contain only about .15 to .30% Mo. U. S. supply of Mo is 
plentiful. j CEJ + OWE + VSP (11b) 
Vanadium in Steel Castings. Jerome Strauss. Transactions & Bulletin, 
American Foundrymen’s Association, Vol. 4, Oct. 1933, pages 225-244. 
V-bearing steel possesses the ability to sustain stress, or to deform rather than 
rupture, under suddenly applied overloads. Tension and impact test data are given 
for a large number of experimental and commercial castings. Large tonnages of 
C-V steel castings have been used in locomotive construction and in other heavy 
machinery. V is employed in most of the high-C, high-Cr die steels, in high-C 
steel rolls along with Cr and in many medium-C cast die steels. CEJ (11b) 
Properties and Uses of Some Cast Nickel Alloy Steels. Arzernr G. ZIMA. 
Transactions & Bulletin, American Foundrymen’s Association, Vol. 4, 
Oct. 1933, pages 199-224. Properties and uses of 11 type compositions of cast 
Ni alloy steels are outlined. The data presented are representative of results ob- 
tained by many producers. Ni when present in moderate amounts (0.50 to 5.00%) 
tends to produce a fine-grained ferrite structure and to refine the structure of 
pearlite areas thus imparting strength, toughness and hardness without decreasing 
ductility. Ni alloy steels are better adapted for heat-treated castings of large 
section than plain C steels. CEJ (110) 


Stainless Steel Equipment—inspection and Repair. C. E. Prummer. Chemical 
Industries, Vol. 33, Nov. 1933, pages 407-409. A discussion of martensitic, 
ferritic, and austenitic stainless steels and their properties. RAW (11D) 


Bessemer Screw Steel Is Improved. Stec/, Vol. 93, Oct. 23, 1933, page 40. 
Jones & Laughlin Steel Corp. has developed a steel made in both S.A.E. 112 and 
high-S grades, involving principally an improvement in free-cutting quality. Chemical 
composition and physical properties are unchanged from those of the steel which 
is superseded. Increases in production of 11-99% have been obtained in com- 
mercial operation. Physical properties are tabulated. MS (11b) 

Nickel Cast tron. Engineer, Vol. 156, Sept. 8, 1933, pages 241-242. 
Gives facts contributed by the Bureau of Information on Nickel of the Mond Nickel 
Company, Ltd. Diagrams are given showing strengths obtainable in high-strength 
cast iron with various proportions of Ni and Si, influence of Ni on structure of 
average cast iron in various section ‘thicknesses, and influence of heat treatment on 
strength and hardness of a Ni-Cr cast iron. LFM (11b) 


On Cast Iron and Its Properties (Litt om Stépejern og dets Kvalitets Egenskaper) 
H. Petersen. Teknisk Ukeblad, Vol. 81, Mar. 29, 1934, pages 192-194. 
Discusses tensile properties of modern high-quality cast irons compared with the 
older types and points out the possibility of reducing dimensions of castings t0 
save on materials. Argues for the adoption of new standards and specifications for 
Norway of the same order as those adopted in the United States in 1928 and in 
Germany in 1929. BHS (11b) 

Stabilizing 18-8 Stainless Steel hy Addition of Titanium. E. C. Barn, R. H. 
Azorn & J. J. B. Rutwerrorp. Steel, Vol. 92, Apr. 17, 1933, pages 21-23, 
25. Paper read before the American Society for Steel Treating. See ‘“The 
Nature and Preveation of Intergranular Corrosion in Austenitic Stainless Steels, 
Metals & Alloys, Vol. 4, Sept. 1933, page MA 282. MS (11b) 

Precipitation Hardening of Copper Steels. C. Stawtey Surrn & E. W- 
Parmer. Iron & Coal Trades Review, Vol. 127, Aug. 18, 1933, page 239. 
See Metals & Alloys, Vol. 4, Nov. 1933, page MA 342. Ha aa 

Producing High-Grade Steel for Pressure Work. Frep T. Hays. 

Vol. 91, Sept. 12, 1932, pages 28, 31-32. See ‘‘Pours Steel in Pressure 
Castings,”” Metals & Alloys, Vol. 4, Dec. 1933, page MA 378. IN (116) 


John Johnston (11b)-B.: 
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SZ SS ——==——~ BEARING steel must 








be clean steel, and by clean we mean just 
about the closest approach to the absolute 
in cleanliness that has been attained in 
steel-making. This is so important because, 
in steel of the extreme hardness used in 
bearings, the most minute inclusion may 
form the nucleus of a fracture. 

Cleanliness is, of course, fundamental and 
taken for granted in making all alloy steels. 
But in making bearing steels Bethlehem en- 
forces a standard of cleanliness as far ahead 


of the usual standards of good practice as 





the surgeon’s standard of cleanliness is 
ahead of the layman’s. 

In addition to cleanliness, Bethlehem 
Bearing Steels have machinability that 
keeps production costs low, uniform heat- 
treating characteristics that simplify control 
of the hardening operations, and controlled 
grain-size that assures the maximum physi- 
cal properties that the analysis is capable of 
developing. 

No wonder Bethlehem’s output of bearing 


steel is steadily increasing. 





‘i BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


iad 





BETHLEHEM jx ALLOY STEELS 
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**Niresist,’’ a New Heat and Corrosion Resisting Cast Iron (‘‘Niresist,’’ ein neues 


hitze- und korrosionsbestandiges Gusseisen) J. F. Kesper. Technische Blatter 
der deutschen Bergwerkszeitung, Vol. 24, Jan. 28, 1934, page 48. Dis- 
cusses composition properties, heat treatment and application of this particular 
cast Fe as primarily developed by Internationa) Nickel Co. GN (11b) 


_ Meet Mooring Mast Requirements with Alloy Steel and Welding. A. E. Ginson. 
Steel, Vol. 92, Apr. 10, 1933, pages 21-23, 52. Describes the design and 
construction of mobile telescoping masts for mooring large dirigibles. MS (11b) 


The Effect of Titanium on Malleable Cast Iron (Der Einfluss des Titans auf 
Temperguss) Zeitschrift fiir die gesamte Giessereipraxis, Vol. 55, Feb. 4, 
1934, pages 45-48. In processing malleable Fe containing small amounts 
of Ti it is advisable to add Ti to the melting charge. Best method is to use Ti- 
bearing ferro-Si which has a _ beneficial deoxidizing and degasifying action. One 
advantage of using ferro-Si is that it permits the use of higher amounts of 
wrought Fe scrap in the charge. Improvement in quality thus attained seems justified 
by the higher price of charge. Results of tensile tests on malleable Fe containing 
-1-.15% Ti are discussed; samples, 12 mm. in diameter, of 12 different heats were 
tested. Tensile strength averaged 45.8 kg./mm.2 and elongation 6.9%, as compared 
to 32 kg./mm.2 tensile and 2% elongation specified for common malleable Fe, and 
38 kg./mm. 2 tensile and 4% elongation for high test malleable. This shows that 
a Ti content of .1-.15% improves both tensile strength and elongation; machin- 
ability Of Ti bearing malleable Fe is also much better. Improvement in mechanical 
properties is due chiefly to fine distribution of graphite. Through the deoxidizing 
and degasifying effect of Ti, failures due to pipe and porosity are reduced to a 
minimuw. Examples are given for charges of Ti malleable Fe with wall thickness 
ffom approximately 3-10 mm. using Ti-bearing ferro-Si. GN (11b) 


Influence of Cathodic Hydrogen on the Strength of Steel (Der Einfluss des 
kathodischen Wasserstoffes auf die Festigkeit des Stahls) 1). Atexeyew, P. 
AFANASSJEW & W. OstroumMow. Zeitschrift fiir Elektrochemie, Vol. 40, 
Feb. 1934, pages 92-98. The effect of HeS, SOs and Ase0, additions to 
HoSO4 on the cathode embrittlement of steel was investigated. Metallographie and 
X-ray examinations did not reveal any change of structure in steel wire saturated 
with H as compared to normal wire. The conclusion is drawn that the brittleness is 
caused by penetration of H in an intercrystalline manner, which also is said to 
account for the influence of joad on duration of polarization. H is assumed to 
exist in the wire in 2 forms: (1) a loosely bound form which sometimes escapes 
from the wire spontaneously and can be removed by moderate heating; (2) another 
form, very likely in solid solution. Brittleness occurs only in the presence of 
certain additions combined with structural irregularities caused by mechanical 
working (drawing, etc.). 7 references. Ha (11b) 


What Properties are Required in Tool Steels? (Vilka Egenskaper Fordras av Stal 
for Verktygsandamal?) Kurr Amuerc. Teknisk Tidskrift, Vol. 64, Feb. 10, 
1934, pages 9-11; Mar. 10, 1934, pages 17-24. (With discussion.) Deals 
with the properties reqhired in various types of tool steels, such as hardness, 
tensile strength, hardenability and wear resistance. Composition of the most 
common types are given and the principal properties and uses outlined. Gives the 
principal considerations in selecting a steel for a certain type of work and dis- 
cusses some of the typical short-comings. Hardness testing with Widia balls is 
preferable on these materials, even better than testing with the extra hard steel 
balls now available. When the steel is exposed to high dynamic stresses its tensile 
strength is not the only property of importance. Toughness and hardness should be 
as high as-possible to reduce wear to a minimum. Wear resistance is not always a 
direct function of hardness, however, as for instance in the case of high carbon 
steels which retain much austenite when hardened from temperatures higher than 
usual. Failures in tool steels are most commonly the result of wrong temperature 
in heat treatment. Properties required for drawing tools are high tensile strength 
under dynamic stress, high hardness, great depth of hardening, resistance to de- 
formation in hardening and good wear resistance. Tools for bakelite molding should 
have high resistance to fatigue at elevated temperatures, good resistance to oxida- 
tion, and great depth of hardening. BHS (11b) 


Silal and Nicrosilal Heat-Resisting Cast Irons. A. L. Norpury & E. Morcan. 
Transactions & Bulletin, American Foundrymen’s Association, Vol. 4 
Oct. 1933, pages 267-277. Silal is a gray cast iron containing about 5% 
Si and 2.5% total C; it has a fine graphitic structure and a tensile strength up 
to 44,800 Ibs./in.2. The increased Si content greatly increases resistance to oxida- 
tion and the iron gives much better service than the best low-Si irons for such 
purposes as fire-bars, furnace parts, ete. at temperatures up to about 850°C. 
Silal is brittle and has low impact strength and ductility at temperatures below 
black heat. At higher temperatures it is quite ductile and does not crack and is 
considerably stronger than a low silicon iron. Silal can be made in the cupola from 
ferrosilicon and steel scrap. Nferosilal is an austentic gray cast iron containing 
about 2% total C, 5% Si, 1% Mn, 18% Ni and 2-5% Cr. The iron is tough, 
ductile, resistant to oxidation, easily machined, non-magnetic and has good corro- 
sion-resisting properties; it can be produced in the cupola. CEJ (11b) 


Non-Oxidizing Steels (Acc.ui Inossidabili) Nico Piva. L’ Industria Meccanica, 
Vol. 15, Dec. 1933, pages 925-931. Nature and general laws of corrosion 
are explained and corrosion-resisting steels are described. Composition and struc- 
ture of the principal stainless steels are given as follows: 


Structure : C% : Cr % Ni “Mn % Si % 
5 ¥ 0.10 + a 0.40 0.50 
Martensitic 0.20 14 0.40 0.50 
0.40 13.5 0.30 0.20 
Semi-ferritic 0.08 14-15 0.30 0.30 
0.05 17-18 0.30 0.30 
0.10 . Tia ; = ~ 0.30 * 0 0 
Ferritic 0.3 5 0.40 0.30 
0.2 0 0.40 0.30 
< abet. ~_  -.. 2 a. oe 
Austenitic 0.15 18 9 0.40 0.50 
0.20 17 25 0.50 3 
0.30 12 37 0.60 up to 10 














Additions of W, Mo, Ti, V, Al, Cu, Zr, are made to obtain certain heat-resisting, 
machining or other properties. Manufacture of stainless steels is described and par- 
ticular points to be observed in heat-treatment are discussed. 5 references. 
Ha (11b) 
Chromium in Steel Castings. J. H. Critcnett. Transactions & Bulletin, 
American Foundrymen’s Association, Vol. 4, Oct. 1933, pages 245-255. 
Low Cr steels containing 1-3% Cr have a combination of toughness and hard- 
ness which makes them suitable for wear-resistant parts. Steels containing 4-7 % 
Cr show strength at moderate temperature, a noticeable increase in corrosion 
resistance and resistance to scaling at moderate temperature. Steels containing 12 
to 20% Cr and upward show marked corrosion- and heat-resistance. Addition of N 
(as nitrogen ferrochrome) to the extent of 1 part to 100 of Cr increases strength 
and toughness materially, hardness slightly and has no detrimental effect on ma- 
chinability. Typical analyses with physical properties and heat treatments are given 
for all the types of Cr steels. CEJ (11b) 
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Influence of Phosphorus on the Properties of Hardened and Tempered Cast 
J. E. Hurst. Iron & Coal Trades Review, Vol. 126, June 9, 1933 pe 
894; Foundry Trade Journal, Vol. 48, June 8, 1933, pages 397-401, 
See Metals & Alloys, Vol. 5, Jan. 1934, page MA 30. OWE +- Ha (11b) 


Elastic Hysteresis in Crankshaft Steels. S. F. Dorey. Proceedings In 
of Mechanical Engineers, Vol. 123, Dec. 1932, pages 479-535. 6 
Metals & Alloys, Vol. 5, Mar. 1934, page MA 87. RHP (11b) 


Die Material. Automobile Engineer, Vol. 23, Nov. 1933, pages 421-499 
Discusses ‘‘Meehanite,’’ a processed high grade east iron which is claimed to posse 
exceptional wearing properties. Brinell hardness as cast is from 200 to 280 Matrie 
is completely pearlitic or sorbo-pearlitic. Heat treatment for extreme hardness pe 
toughness consists of an oil quench from 1575°F. followed by tempering at 450°R 
for 40 minutes. If machining operations are necessary after heat treating the di ; 
may be tempered at 850°-1,000°F. Table shows tensile transverse and comprendial 
strength, yield point, deflection, Brinell, impact, and modulus of elasticity i 
*‘Meehanite’’ as cast, heat treated, and heat treated and tempered to machina 
hardness. Claims considerable saving through the use of this material for dies, 

) 

Temper Brittleness of Common Structural Steels (Etude sur ta fragitite des a 
ordinaires de construction) Paut Borer. Revue de Metallurgie, Vol Pri 
Jan. 1934, pages 14-31. A group of killed steels (.14-.16 €, 23 30 ‘Si 


-99-1.10 Mn, .04 max. 5, -008-.020 P) was compared after similar heat treat- 
ments with two types of rimming steels (.21-.24 C, .018-.023 Si, .89- 1.10 
Mn, .04 max. 8, .046-.055 P and .23-.24 C, .04 Si, .38-.60 Mn, .04 max. § 


-006-.013 P). Quenching and normalizing from 850°C was followed by drawi 
at 650°C for different times and followed by different cooling rates. Time = 
normalizing temperature does not affect the steel. Rate of cooling after temper- 
ing is without influence. Open steels have a larger grain size after the sam 
treatment. Quenching before tempering gives better results than normalizing. in 
killed steels all treatments used produced practically the same impact street 
In open steels the impact value produced by double quenching, from 850°C cal 
650°C in water, is much greater than when -quenching is replaced by air cooling 
rhe structure is independent of the impact strength. Oxygen acts as a catalan 
of germination. IDG (11b) 


_Low Nickel Cast Steels (Les Moulages d’aciers au nickel a basses teneurs.) 
F. RENAUD. Aciers Spéciaux Métaux & Alliages, Vol. 8, Nov. 1933 pages 
350-362, The composition of cast steels, of the pearlitic Ni class used in 
industries varies within the following ranges: - 


Mark Kind of Steel Ni Mn ) ] 
A Ni 1.5/3.5 0.6/0.9 a = : 
B Ni-Cr 1.3/4.5 0.6/1.1 0.7/1.6 
C Ni-Mn 1.0/1.8 0.8/1.5 
D Ni-V 1.0/2.5 0.6/0.9 1/0.3 
E  Ni-Mo 1.0/2.5 0.6/0.9 0.2/0.4 ie 
F —_Ni-Cr-Mo 1.0/2.5 0.6/0.9 0.5/1.3 0.2/0.6 
G ——-Ni-Cr-Mo-V 1.0/2.5 0.6/0.9 0.5/1.3 0.2/0.6 1.1/0.3 


Silicon varies within 0.15 to 0.40% with S and P below 0.052%. Heal treat- 


ment of these steels consists of: Annealing at 850°-980°C., for so-called 
hemogeneity. Annealing in order to relieve the internal stresses duc to ir- 
regular shapes of castings. Grain refining treatment should be carried out at 


temperatures in the range 770°-850°C. Hardening treatment is logically pre- 
ceded by grain refining treatment. Water or oil quench or air cooling nay be 
used depending on the kind of steel. Drawing of the quenched steels carried 
out at temperatures below the A; or in the range 550°-700°C. A mplified 
heat treatment for self-hardening steels consists in the homogeneity treatment at 
high temperature followed by air cooling. Mechanical properties of these steels 
Vary within the ranges given below: 
Reduc- 

Elastic Limit Elonga- tionof Brinell 

Ibs. /in. 2 tion % Area % Hardness 


Tensile Strength 
Mark Steel Ibs. /in. 2 


A Ni ’ 78500-92600 50000-64200 25-35 45-60 140-200 
B Ni-Cr 85600-142200 57000-114000 15-25 25-35 200-300 
( Ni-Mn 78500-92600 50000-64200 20-25 25-45 170-230 
D Ni-V 85600-92600 50000-71400 25-35 45-60 180-230 
K Ni-Mo 85600-92600 50000-71400 20-65 45-50 180-250 
F Ni-Cr-Mo 114000-157000 64200-142200 10-25 20-35 250-400 
G_~ Ni-Cr-Mo-V_-114000-157000 714000-185400 5-10 10-25 250-500 
Carbon Steel 64200-85600 43000-50000 15-25 25-35 130-230 


The above properties are representative of the heat treated steels either after a 
complete heat treatment such as homogeneization, grain refining and hardening 
and drawing, or after the simplified normalizing and drawing treatment. At tem- 
peratures around 500°C. Ni-Cr-Mo steels exhibit better mechanical properties 
than any of the other steels. Ni-Cr-Mo steels are free of temper brittleness which 
usually occurs in Ni-Cr steels after heating at 400-660°C. and slowly cooling. 
Low Ni cast steels are preferably made in open hearth or electric furnaces; in 
England and United States by the acid process, and in France by the basic 
process. Soft Ni Steel is used for casting chains. The heat treatment of these 
chains consists in an annealing followed by water quench and draw. Locomotive 
frames are cast of 2% Ni steel or 3% Ni-1% Cr steels, or Ni-V steels. Rail 
crossings are cast of Ni-Cr, Ni-Mo or Ni-Cr-Mo steels to withstand wear. Ni-Cr- 
Mo steel castings are also used for high temperature and high pressure service. 
GTM (11d) 
Study and Classification of Tool Steels (Etude et Classification des Aciers 4 
Outils) H. Goprroip. La Technique Moderne, Vol. 25, Mar. 15, 1933, pages 
185-192. Actually tool steels are classified according to chemical compo- 
sition or probable use without taking account of physico-chemical characteristics. 
Author thinks that steels of quite different chemical composition can have 
similar properties and that those properties depend chiefly upon structure. Ip 
first section of article, equilibrium diagram of C steel is discussed. In second 
section, equilibrium diagrams of alloy steels are studied taking account of 
Aall’s hypothesis according to which ‘‘Each of alloying elements dissolved i 
gamma Fe, displaces, in a translating motion, lines of transformation diagram 
of € steel. In this displacement, lines remain parallel to themselves and dis- 
placement is proportional to quantity of alloying element dissolved.’’ A table 
gives coefficients for vertical displacement (respectively + 7, + 8.3, + 58, — 11.5) 
and horizontal displacement (respectively —0.080, —0.065, —0.300, 0.030) 
for W, Cr, V and Ni. It would be necessary to establish similar coefficients 
for Si, Co, Mo, ete. In third section of article equilibrium diagrams for 
8 kinds of steels are drawn and explained. A classifying table is suggested for 
all steels. In this table, steels are placed in 2 classes. Class A for steels 
having a eutectoid point and comprising: Group 1: Hypo-eutectoid steels. Group 
2: Hyper-eutectoid. Group 3: Steels with a portion of the carbides insol 
in the solid state. Class B for steels having no eutectoid point and comprising: 
Group 1: Steels with all their carbides soluble in the solid state and Group 2: 
Steels with a portion of the carbides insoluble in the solid state. Structures 
and uses are given for each group of steels. In last section of the article, 
speed steels are discussed. Conclusions of this section are as follows: (1) High 
speed steel must not contain too high a proportion of carbides if it is to be 
easily forgeable (C 0.70-0.80%). (2) It must be quenchable at not too 
a temperature (about 1300°C.) (3) It mast have a sufficiently high 
of insoluble carbides for good cutting power, (4) Temperature of solution of 
carbides must be high for high cutting speeds (at least 1050°C.). FR (11b) 
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Steels for Cracking-Tubes and Hydrogenation Vessels (Stahle fiir Spaltrohre und 
Hydriergefasse) A. Fry. Jechnische Mitteilungen Krupp, No. 1, Feb. 1934, 

ges 9-12. Materials for oil-cracking processes for temperatures up to 550° C. 
in the cracking tubes and pressures from 20 to 80 atm. are reviewed. They must 
he very tough and possess sufficient endurance strength and heat conductivity; 
chemically they must be resistant to attack by S and gases containing 0 and 8, 
as well as H and naphthenic acid. Ordinary C and Ni steels did not give satisfac- 
tion; Cr steels were much move resistant. A number of tests showed the following 
results after 144 days, at 130 atm. and 320-420° C.: 
Composition 


Cr Other alloying Loss of weight Wear in mm. 
% elements % g./hr. per m.2 per year 
ue 0.25 C 0.5 Si 0.70 0.78 
1.5 iS) 4 0.45 0.50 
re dixie 0.32 0.36 
6.0 J) ie 0.26 0.29 
ee uae) aa 0.02 0.02 
18.0 Sia <*" 0.05 0.06 


American practice with 18% Cr and 8% Ni (non-rusting V2A-steel) is discussed 
at length. The material for hydrogenation tanks must withstand H up to 600° C. 
at pressures up to 300 atm. Two methods of producing suitable steels seem to give 
promise. (1) The C must be bound so firmly in the steel that it resists reduction 
by H; this was obtained by addition of about 6% Cr or V, with Mo added to give 
sufficient creep strength. (2) Another way to protect the steel against H- 
attack consists in eliminating local C segregations, as observed in C steels, by a 
refining process which distributes the carbides uniformly so that no local cracks 
are formed even in the case of decarburization. Proper alleying and refining are 


usually employed together. A micrograph of a steel with 6% Cr and 0.5 Mo shows 
practically the same fine structure after operating 300 hrs. under attack by H at 
300 atm. and 600° C. that it had originally. Ha (11b) 


Deep Drawing Sheet Steel. L. B. Hunt. Automobile Engineer, Vol. 24, 


Jan. 1934, pages 25-27. Physical and chemical properties of sheet steel for 
deep-drawing are discussed. A basic open-hearth steel of the rimming type usually 
having composition 0.05-0.10% C, 0.25-0.40% Mn, 0.02-0.04% S, 0.02- 
0.04% VP, and up to 0.05% Si is used. The sheets are hot-rolled with chilled 
east iron rolls, the chill extending to % in. depth. After hot-rolling, the sheets are 
normalized at about 900° C. to remove the effects of hot-rolling and to produce 
a uni fairly coarse-grained structure. The steel must be as free as possible from 
non-metallic inelusions. Tensile tests are the most reliable guide to the properties 
of ster! sheet, usual values being: maximum stress 20-24 tons/in.2; yield point 12-15 
tons/in.~; elongation in 2 in. 25-45%; Rockwell hardness between B40 and B55. 
The Erichsen test should give normally a minimum of 10.5 mm.; for very deeply 
drawn pressed parts of about 20 gage, 11 mm. is advisable. A common defect of 
deep ving steel is the occurrence of so-called stretcher or draw strains which is 
due t currence of the yield point in localized portions of the sheet; aging is alse 
relat this phenomenon, as the tensile properties in general are affected. Age- 
harde: in mild steel may be brought about by presence of minute amounts of 
impuri'ies or added elements, such as C or N, due to precipitation of finely divided 
carbides or nitrides within the ferrite grains after heating or deformation. Handling 
of deen-drawing steels is discussed in general. Ha (11b) 


Recent Progress in Development of Alloy Steels (Neuere Fortschritte in der Ent- 
wickiung von Sonderstahien) Castner. Oberflachentechnik, Vol. 11. Mar. 20, 


1934, pages 67-68. It is shown how development of steels for special purposes, 
as he . corrosion-, seawater-resistance, ete., has made great strides since applica- 
tion ‘he knowledge gained by metallographic and physico-chemical research. Non- 
rustin _ steels are now widely used. Special boiler steels with good strength at 
elevated ‘emperatures have been made by addition of Mo and Si, Cr, Al; they are 
Sealeproof up to 650° C. Nitriding steels have great resistance to fatigue and 
corrosion fatigue and are used for valves, piston rods, ete.; shafts of nitriding steel 


have stood 12,000 r.p.m. or peripheral speeds of 20 m./see. Modern nitriding steels 
increase in Strength in the core during the nitriding process. Nitriding cast Fe is 
used for cylinder blocks of Diesel engines. A magnet steel of Fe-Ni-Al has recently 
heen developed with a coercive force of 500 oersteds while a silicon steel developed 
only ).2-0.4 oersted coercive foree. A new steel, Indilatans steel, has an ex- 
pansion coefficient of only 0.1x10-6, Forgings of 230 tons weight have been made 
with full uniform strength to the core. Practical developments in welding and 
theoretical progress in metallography are briefly reviewed. Ha (11b) 


How Alloying Elements Affect Performance. G. K. Herzoc. Machine Design, 
Vol. 5, Aug. 1933, pages 35-37. A review of German investigations on the 
effect of composition and structure on the abrasion of cast Fe. (12 analyses given.) 
The least abrasion loss is obtained when 2 test pieces are of similar hardness. With 
increasing hardness the abrasion loss is lowered. The greatest effect on abrasion 
resistance of cast Fe is exerted by Cr and P. Cr-Ni additions have less effect and 
Ni alone has but little effect. An increase in Mn increases abrasion resistance slight- 
ly, while Si has the opposite effect. The difference in hardness of the stationary and 
the moving parts is the criterion for the abrasion resistance of high grade cast Fe. 
Graphite in Jong thin veins reduces the abrasion loss. 0.4% Cr and over raises the 
abrasion resistance which gains 25% at 0.7% Cr. No change in wear could be 
observed for temperatures up to 250° C. except in the case of high P samples 
which showed a 25% increase in abrasion losses at 250° C. The more exacting the 
Service of a gray cast Fe, the better must be the finish. (Wearing in of nistons!) 

WH (11b) 
ner ya Iron and Steel for Deep-Drawing. Anson Haves & R. O. Grrrrts. 
Metals & Alloys, Vol. 5, May 1934, pages 110-112. Due to non-uniformly 
distributed strains during yielding in cold working, steels develop uneven surface 
ee ealled ‘‘stretcher strains.’’ Cold working slightly and uniformly will 
: a this non-uniform yielding but decreases the ductility somewhat and in- 
ont “-~ aging and ‘‘blue brittleness’’ effects. A ferrous material has been produced 

ch has no such characteristics and while no attempt is made to generalize with 
regard to the essential features of the production of this material, typical analyses 
are cited and the stabilizing treatment mentioned. The following compositions 
beat and held at 1180° F. for 3 hours and cooled 10-15°, F per hour will 
ry no aging: 


\ Mn P S Si Ti Al 
ye 0.03% 0.005% Fe ee 0.067 % . 0.042% 
Mat Be 0.47% 0.011% 0.014% 0.073% 0.058 % 0.037 % 
a erials of higher C and Mn without aging characteristics have been produced and 

and Al may be replaced by other deoxidizers. WLC (11b) 


et te Technique for Fabricating 18-8 Stainless clad Steels. E. C. Krevurz- 
ts. ~ eet Vol. 93, Sept. 18, 1933, pages 23-26. Ingersoll Steel & Disre 
sgh - actures its IngOclad by placing 2 ground, stainless steel plates, separated 
mia Be ee material, with the edges welded over, in an ingot-mold and pouring 
my _ aroind them. This composite ingot is rolled into plates, the ends and 
~ " and the final plate broken apart to provide 2 plates of stainless- 
—_ Stainless facing usually comprises 20% of the total thickness. Material 
otea ly where an unbroken stainless surface is required and in heat 
coms! oy at temperatures lower than 800° F. In general, fabrication is ac- 
with the same equipment used for mild steel. Describes working tech- 
nique ae lowing headings: welding; deep drawing; pickling; dies; lubrieants on 
blanks fem heat treating and annealing; riveting; preparation of surface; pickling 
‘ ng; sane blasting; shearing, pending, .snd drilling; voll forming = 
braking; grinding polishing; soldering; brazing soldering; protect 
Of polished surfaces during fabrication. , MS (11b) 
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Some Notes on Heat-Resisting Metals. N. P. Inciis. Journal Society of 
Glass Technology, Vol. 17, Dee. 1933, pages 366-377. Developments and 
improvements in various metals for the purpose of improving their resistance to heat 
are reviewed. The phenomenon of ‘‘growth’’ in cast Fe and its elimination by alloy 
additions, of which Cr is the most effective, is discussed; low C-high Si content im- 
parts good heat resistance to cast Fe. Cr is also the best alloy addition for re- 
ducing corrosion at high temperatures under both oxidizing and sulphurizing condi- 
tions. Reference is made to Cr-Ni austenitic steels and to the benefits of Ti addi- 
tions to 18-8. Addition of Al reduces susceptibility to gases containing S of the 
nichrome class of alloys. Experimental and micrographical results are given. 

Ha (11b) 

Steels for Automatics and Headers. Hans DierGArtTeEN. Metal Progress, 
Vol. 25, Dee. 1933, pages 44-45. German roller bearing and cycle industries 
require for screw machines or heading operations cold drawn rod or wire that has 
uniform machinability, heading properties and response to case hardening. Fine grain 
and freedom from large, unevenly distributed slag inclusions is desired for ma- 
chinability. For heading properties an elongation of 10-15% in a length of 10 
diameters is suitable. The MeQuaid-Ehn test is used as a criterion of response to 
carburizing. In German practice (1) medium S, high P and Mn, (2) high S basic, 
and (3) high S acid steels are used. WLC (11b) 

Cast Iron from the Electric Furnace. Crypre L. Frear. Jron Age, Vol. 131, 
June 15, 1933, page 95. Comments on the article published in Iron Age 
May 4, 1933: ‘‘Electric Furnace Cast Iron in the Jobbing Foundry,’’ by W. B. 
Crawford and R. B. Crawford. Points out that the article does not show all the 
possibilities of the electric process or methods by which improvements may be 
effected in the properties of gray cast Fe. VSP (11b) 

The New Cast Irons and Their Treatment. H. M. Dierert. Machinery, N. Y., 
Vol. 40, Apr. 1934, page 457. Data are given on mechanical properties of 
Ni-Resist, a Ni-Cr iron with a maximum of 14% Ni and 5%% Cr. This alloy 
does not grow or scale at temperatures up to 1500° F. and resists acids and 
alkalis. Mechanite, a specially treated cast Fe containing calcium-silicide to give 
it the necessary Si range with a low C mix, Duriron and Pyrocast, high Cr east 
irons having corrosion resistance, Ni-Hard iron with a surface hardness up to 625 
Brinell and Sial, an iron for high temperatures are aiso discussed. Ha (115) 


Change of Resistance of Nickel, Iron and Bismuth in Alternating Magnetic Fields 
of Sound Frequencies (Widerstandsanderung von Nickel, Eisen und Wismut in 
tonfrequenten Wechselmagnetfeldern) J. Murtier. Zeitschrift fiir Physik, Vol. 
88, No. 5/6, 1934, pages 277-294. A method for measurements in the range 
of sound frequencies is described; Fe and Ni but not Bi show a phase difference 
between magnetic field and magnetic induction. The magnitude of the phase dif- 
ference depends on the magnetic saturation. Ha (11b) 


Permeability of Nickel and tron at Very Short Wave Lengths ) 4 to 10 m. 
(Permeabilitat von Nickel und Elsen bei sehr kleinen Wellenlangen ) 4 bls 
10m.) J. Muetier. Zeitschrift fiir Physik, Vol. 88, No. 3/4, 1934, pages 
143-160. A thermal method of determining the high-frequency resistance of 
wires at very short wave lengths is described and its application in determining 
permeability explained. Frequency apparently has no infkience on the permeability 
of Ni, while that of Fe decreases with increasing frequency, the more so the less 
the circular magnetization in the interior of the wire. Ha (11b) 


Influence of Superheating of Cast Iron of Different Compositions (Einfluss der 
Ueberhitzung auf Gusseisen verschiedener Zusammensetzung) ©. v. Kei & A. 
Lecat. Die Giesserei, Vol. 20, May 26, 1933, pages 214-217. Fe-C-Si 
and Fe-C-Ni cast irons with or without Al additions were investigated with respect 
to influence of superheating. It was found that not only the sequence of the addi- 
tions has an influence on the cast iron, but also the time when the addition is 
made, before or after superheating. Superheating favors metastable solidification and 
graphite formation. In Fe-C-Si melts which have not been superheated the de- 
pendence of critical C content upon rate of cooling must be ascribed to the in- 
creased tendency for segregation of graphite due to highly dispersed slag nuclei. 
Superheating precipitates these nuclei. Mn does not have a stabilizing infkience on 
graphite segregation after superheating. The degree of dissociation of nuclei is of 
greatest importance as shown in C-Si-Ni melts where in spite of precipitation of 
large quantities of slag nuclei, all these alloys are of needle-like structure. Ha (11b) 


Experiments with Norwegian Vanadium-Titanium Pig tron (Ueber Versuche mit 
dem norwegischen Vanadin-Titan-Roheisen) E. Prwowarsxy. Die Giesserei, Vol. 
20, Feb. 17, 1933, pages 61-63. A special pig iron is obtained from Nor- 
wegian ores of the following composition: Fe 64.6%; V2o0g 1.1%; 8S 0.02%; 
AloOg 2.0%; TiMg 1.3%; Sid. 2.6%; P 0.008%; MgO + CaO 0.9%. The ore 
is smelted in an electric, chareoal blast furnace and supplies iron with: 


S 4.0% C or < 41.0% C 
0.6-0.7% V 0.6-0.7% V 
0.3-0.5% Ti 0.3-0.5% Ti 
0.2-0.3% Si 1.4-3.5% Si 


0.2-3.0% Mn 0.2-3.0% Mn 
Increase in Si is usually accompanied by an increase in Ti. Castings from this 
iron had excellent wear resistance, tensile strength of 50-56 kg./mm.2, elongation 
of 4.25%-3.8% and an impact strength of 2.8-1.45 mkg./em.2; ordinary iron 
had only 38.5 kg./mm.2 tensile strength, 3.6% elongation and 1.43 mkg./em.2 
impact strength. The favorable influence of even a few tenths percent of Ti consists 
in improving the formation of graphite and cleaning the Fe; V stabilizes carbide, 
increases tensile strength and wear resistance, and deoxidizes the Fe. It is said 
that it is cheaper to use V-Ti-iron than to alloy cast iron with ferro-titanium and 
that both elements dissolve quicker and better than when ferro-titanium alone 1s 
used. Several applications of this metal, especially in railroad parts, are Sein 
a 


Mechanism of Break-down of Steel. IV Effect of Cold Work on the Yield Point 
Phenomena. V Model Explanation of Yield Point. Masawo Kuropa. Bulletin 
Institute of Physical & Chemical Research, Tokvo, Vol. 13, Mar. 1934, 
pages 169-177, 178-185. (In Japanese.) Scientific Papers and Abstracts In- 
stitute of Physical & Chemical Research, Vol. 23, Mar. 1934, pages 15-16, 
17. (In English) Experiments on Fe in the as rolled, tempered and fully annealed 
state and effects of aging at intervals through tension tests. Disappearance of the 
‘‘palier’’ or flat region in the stress-strain diagram at the yield point after cold 
work and its recovery on annealing is interpreted on the basis of the author’s previ- 
ously advanced hypothesis of boundary structure. Tempering at a relatively low tem- 
perature eliminates the cold work produced in tension which is considered as some 
kind of plastic cracking in ferrite. The effect of severe cold work by rolling or by 
tension such as to produce local deformation cannot be offset by tempering. Only 
annealing which is accompanied by grain growth can achieve this. The latter 
phenomenon is caused by ‘‘rotation of crystallites into fibrous structure.’’ The in- 
crease of strength due to aging after light cold working is ascribed to the production 
of smaller crystallites while that by severe cold work is due to the elimination of 
internal stresses. A model of the heterogeneous structure of mild steel composed of 
ferrite and boundary structure was made of a bundle of soft and hard drawn wires. 
Their proportion, diameter and material were changed and several pieces were 
bundled and soldered at both ends. When these test pieces were pulled to the 
break-down point, the load-elongation curves showed discontinuities identical with 
those found at the yield point of steel. The length of the ‘‘palier’’ depends on the 
number of hard wires ineluded. This model experiment suggests that the existence 
and mechanism of the ‘‘palier’’ at the yield point in mild steel can be explained 
by the heterogeneous structure theory set forth in the previous papers of on. 

(11b) 
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Low Chrome Steels with Molybdenum and Tungsten. Geo. W. Jonnson. Na- 
tional Petroleum News, Vol. 24, Nov. 16, 1932, pages 29-37. The 
physical properties of 4-6% Cr; 4-6% Cr with .75-1.25% W; and 4-6% Cr 
with .40-.65% Mo are given in a series of tables, These alloys have given good 


service as oil cracking tubes which application is discussed. VVK (11b) 


Change of Resistance of Nickel Wire under Tension at Different Temperatures 
(Veranderung des Widerstands von Nickeldraht belm Spannen bei verschiedenen 
Temperaturen) S. Arzysascuew & V. JusuxKow. Zeitschrift fiir Physik, 
Vol. 86, No. 7/8, 1933, pages 521-522. Previous results were confirmed by 
recent experiments. The relative changes of specific resistance at different tensions and 
temperatures are irregular curves with a minimum. Ha (11b) 


Occurrence of a Negative Minimum in the Resistance-Hysteresis Loop of Nickel 
In Longitudinal Magnetic Fields (Das Auftreten eines negativen Minimums in der 
Widerstandsschleife des Nickels in longitudinalen magnetischen Feldern) Mp. 
SuHarF ALaM. Zeitschrift fiir Physik, Vol. 87, No. 3/4, 1934, pages 255-257. 
This minimum occurs only when the maximum magnetic field used in the mag- 
netizing cycle amounts to about 200 gauss; it does not appear at 500 gauss. 

Ha (11b) 

Chromium and Chromium-Molybdenum Steel (Chrom- und Chrom-Moiybdan-Stahl) 
Zeitschrift fiir Flugtechnik und Motorluftschiffahrt, Vol. 24, July 28, 
1933, page 405. Alloys (ne composition given) which are thought of as re- 
placing Ni and Cr-Ni steels in automobile, airplane, and motor construction, to- 
gether with physical properties and heat treatments are tabulated. These alloys are 
more easily machinable than Ni and Cr-Ni steels. Kz (11b) 


Cast Iron, an Old Metal with New Possibilities. Machinery, N. Y., Vol. 40, 
Oct. 1933, pages 93-95. Advances in quality of cast irons (tensile strength 
up to 60,000 lbs./in.2), in malleable castings and charcoal pig irons, are re- 
viewed. Ha (11b) 


Corrosion Resistant Steel—The Metal of a Thousand Uses. Machinery, N. Y., 
Vol. 40, Oct. 1933, pages 72-76. Requirements of unusual character which can 
be filled by corrosion-resistant steels are discussed generally; tables showing differ- 
ent types of steel on the market with their fields of application are given. Ha (11b) 

Using Steel Castings for Strength and Reliability. Machinery, N. Y., Vol. 
40, Oct. 1933, pages 77-80. Some large Ni steel castings, propellers, axles, 
etc., up to 27,500 lbs. in weight and with tensile strengths up to 90,000 lbs./in.2 
are described. Ha (11b) 


The Part Played by Alloy Steels in the Machine Age. Machinery, N. Y., Vol. 
40, Oct. 1933, pages 68-71. Advantages obtained by use of alloy steels in 
modern machinery, industrial equipment and structures are discussed and illustrated 
by a few exainples. Ha (11b) 


Spring Steels (Federstahle) E. Houpremont & H. Bennex. Technische 
Mitteilungen Krupp, No. 1, Feb. 1934, pages 7-9. The report of the 
Committee of the V. D. I. reviews types of steels used for springs; hardening 
methods, heat-treatment; testing and properties, and rules of different countries are 
discussed. It is pointed out that oscillating tests of short duration are valueless as 
indicators of behavior in service. See also Metals & Alloys, Vol. 4, July 1933, 
page MA 206. Ha (11b) 


Influence of Rolling and Annealing upon the Properties of Mild Steel Sheets. 
C. A. Epwarps. Proceedings South Wales Institute of Engineers, 
discussion, Vol. 50, Mar. 13, 1934, pages 39-43; Usine, Vol. 43, Mar. 22, 
1934, page 27; Sheet Metal Industries, Vol. 8, Jan. 1934, pages 9-11; Feb. 
1934, pages 79-81. See Metals & Alloys, Vol. 5, May 1934, page MA 225. 

AHE-+-Ha+AWM (11b) 

Intergranular Corrosion of 18-8 Halted by Columblum. Russert Franxs & 
F. M. Becxer. Steel, Vol. 94, Mar. 5, 1984, page 28. See ‘‘Effects of 
Columbium in Chromium-nickel Steels,’ Metals & Alloys, Vol. 5, May 1934, 
page MA 224. MS (11b) 


Absorption of Hydrogen by Iron (Ueber die Aufnahme des Wasserstoffs durch Eisen) 
F, Korerser & H. Proum. Zeitschrift fiir Elektrochemie, Vol. 39, Apr. 
1933, pages 252-255. See Metals & Alloys, Vol. 4, Oct. 1933, page 
MA 334. Ha (11b) 


The Phenomenon of Heredity in Cast tron as It Affects Foundry Practice (1! 
fenomeno dell’eredita delle ghise nella pratica della fonderia) Awronto LavaAGNa. 
L’Ingegnere, Vol. 8, Mar. 1, 1934, pages 208-211. After remelting, cast 
irons show mechanical properties different from what might be expected on the 
basis of chemical composition. The author reviews the theories that have been offered 
to explain this phenomenon. The degre. of oxidation of the remelted iron seems 
to be a significant factor. Despite advances in the technique of metallurgical analyses 
in recent years, the phenomenon of oxidation of cast iron is still not completely 
understood due to difficulties in research and analysis. Presence of other, more 
readily oxidizable elements has been thought to prevent oxidation of iron in the 
crucible, but this is not true for the amount of iron present is much greater than 
that of the other elements. One method for reducing the amount of dissolved oxygen 
consists of maintaining the temperature of the metal at slightly more than 1400° C. 

RRS (11b) 

The Effect of Nitrogen on High Chromium Steels. S. M. Norwoop. Canadian 
Chemistry & Metallurgy, Vol. 18, Feb. 1934, page 36. Large columnar 
grains in straight Cr alloys containing over 18% Cr have been reduced by the addi- 
tion of appropriate amounts of nitrogen in the form of high-nitrogen ferrochrome. 
The nitrogen should be present in an amount equal to about 1% of the Cr content, 
thereby improving the strength and toughness of the casting without materially 
affecting the hardness or machinability. One detrimental effect of nitrogen on the 
properties of wrought Cr-Ni steels is decreased stability at elevated temperatures. 
These steels are subject to intergranular attack. Nitrogen improves the machinability 
of Cr-Ni steels and provides non-magnetic castings having relatively high strength. 

WHB (11b) 

The Influence of Silicon on the Structure and Shrinkage of Iron-Carbon Alloys 
(Ueber den Einfluss von Silizium auf den Gefiigeaufhau und die Schwindung von 
Eisen-Kohlenstoff-Legierungen) A. Merz & E. Isster. Mitteilungen aus den 
Forschungsanstalten des GHH-Konzerns, Vol. 2, Jan. 1934, pages 271-282. 
The solubility of C in the stable +-Fe could not be determined when the Si content 
was 6-10%. This was ascribed to the heterogeneous structure of highly silicized al- 
loys in temperature ranges in which, according to Morschel, homogeneous -y-solid 
solutions should exist. Acid-proof alloys with 10-23% Si do not show any regular 
relation between shrinkage and chemical composition, melting treatment or cooling 
velocity. Ha (11b) 

Trend in Requirements for Plain and Alloy Steels. H. W. McQuarp. Metal 
Progress, Vol. 25, Jan. 1934, pages 15-18. Buyers of steel are increasing 
the number of requirements which must be met by the steel they buy. Steel-makers 
are being held responsible for the response of their steel to such operations as 
machining and heat treatment. Grain size and depih of hardness tests have helped 
to evolve precise specifications but frequently contradictory requirements are specified. 
Cooperation between metallurgists representing both sides is necessary for working 
out the proper specifications. WLC (ilb) 


Malleable Cast Iren as an Engineering Material. C. C. Hopcson. Machinery, 
London, Vol. 43, Dec. 7, 1933, pages 273-279. After dealing with the manu- 
facturing processes, the chemical compositions of white-heart and black-heart irons 
are discussed as well as the influence which individual elements exert during solidifi- 
cation, cooling and annealing. Structure of malleable cast iron and changes taking 
place during annealing are discussed by means of photomicrographs illustrating 
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various stages of annealing. Dealing with mechanical properties and testing, the 
author—referring to numerous test results presented in tables—points out the 
difficulties of selecting a test piece which shall be truly representative of the casting. 
Applications are outlined. Troubles and defects encountered in malleable cast: 

and their influence on machining properties are ed, Kz (11b) 


Interrelation Between Adsorption-Active Centers and Catalytic Effectiveness, 
Measurements on Active fron (Uber den Zusammenhang von adsorptionsaktiven 
Zentren und katalytischer Wirksamkeit) R. Kiar. Zeitschrift fiir physikalische 
Chemie, Abt. A, Vol. 166, Sept. 1933, pages 273-284. Pursuing previous 
research on the adsorption potentials of metallic powders (See A. Magnus & R. 
Klar, Metals & Alloys, Vol. 4, Oct. 1933, page MA 334), the adsorption of 
ethylene, ethane and hydrogen on pure Fe samples of different activities wag 
studied. A direct connection between the magnitude of the adsorption potential and 
the catalytic efficiency was found and conclusions are set forth regarding the active 
centers of the metallic Fe samples employed. Tests on Ni are under way. EF (11b) 


Titanium in Gray Cast Iron. Georce F. Comstock. Iron Age, Vol. 181, 
June 1, 1933, pages 857-859, adv. sec. page 12; June 8, 1933, pages 897-900, 
Discusses practical tests and conclusions drawn from comparative studies of the 
effect of Ti and other alloys on the same Fe base. Ti alloy used in tests had 
the following composition: Ti 15 to 20%, Si 15 to 20%, Al less than 1%, 
C less than 0.5%. Results of tests are consistent in that the Ti treated Be 
was stronger than the untreated. Maximum increase in strength from Ti treat- 
ment was from 6 to 17%, but this was not true with 2% addition. Graphite 
particles were finer in Ti treated Fe. Results indicate that when alloy was added 
in large ladles, a 1% addition was better than 2%. Since Ti promotes forma- 
tion of ferrite, Cr and Ni were added to counteract this action. Machinability 
tests were made by 0. W. Boston on his tool dynamometer. Cr-bearing Fe treated 
with 1% Fe-Ti was the strongest according to tests. Ni-Cr and Mo Fe’s were 
distinctly inferior. Gives cost relations of these alloy Fe’s. Conckides that in- 
creased strength and machinability is best obtained by combining Cr and Ti as 
alloying materials. Tabulates results. VSP (11b) 


Abrasion—Resisting Castings. Wirt1am C. HartMann. Iron Age, Vol. 132, 
July 20, 1933, pages 20-21. Describes an abrasion-resisting Cr-Mo alloy 
steel developed by the Bethlehem Steel Co. The new alloy castings are made 


from specially melted steel in furnaces operated under close metallurgical and 
chemical control. Steel is poured into prepared and dried molds, suitably gated 
and provided with ample heads to insure sound castings. Physical properties will 
vary from an average of 110,000 lbs./in2 tensile strength, 60,000 yield 
point, 20% elongation, and 30% reduction on a fully annealed piece, to 220,000 
lbs. tensile strength on a piece hardened to 400 to 500 Brinell. Gives per 
formance records. VSP (11d) 

Announces a New Deep Drawing Steel. Jron Age, Vol. 132, July 1°, 1933, 


pages 27-28. Describes a deep drawing sheet metal possessing unusual physi- 
cal properties developed by the American Rolling Mill Co. In the dead-suft eon- 
dition it will stretcher strain the same as ordinary mild steel, but this is elim- 
inated by small amounts of temper cold rolling after which it does not show 
stretcher straining even after aging. It possesses further advantage in that cold 
rolling does not impair ductility. Compares properties of the new material with 
mild steel, deep-drawing sheets. VSP (11b) 


Special Steels for Castings. R. A. Burt. Foundry, Vol. 61, Jat 1933, 
pages 21-22, 44; Feb. 1933, pages 15-16, 53. From a paper presented before 
the Machine Shop Practice division of the American Society of Mechanical Engi- 
neers in New York. Outlines results of developments in chemical composition and 
heat treatment of steel castings. Countless combinations of potential; useful 
elements may be used that, after proper heat treatments, will provide desirable 
properties in the castings. VSP (11d) 


On the Viscosity of Molten Pig Iron (Ueber die innere Reibung von filissigem 
Roheisen) H. Esser, F. Grets & W. Buncarovt. Archiv fiir das Lisenhiit- 
tenwesen, Vol. 7, Jan. 1934, pages 385-388. A pendulum type viscosimeter 
is described and data given on the change of viscosity with temperature of various 
gray irons. SE (11d) 


Some Experiments on the Resistance to Wear of Nitrogen Hardened Cast Iron. 
J. E. Hurst. Engineering, Vol. 137, Jan. 12, 1934, pages 50-52; 4 utomo- 
bile Engineer, Vol. 23, Nov. a3 pages eaten eI Eee ee 1984, be 
6, 1 -338. See tal oys, Vol. 5, 934, 
a agian ~e —— ‘ LFM-+RHP (11) 


Some Metallurgical Aspects of the Present Production of Steel and Other Ferrous 
Castings. R. A. Burr. Metals & Alloys, Vol. 5, Jan. 1924, pages 1-4. 
The ambiguity of present terms for castings is discussed and the necessity for @ 
revision of our ideas of the meaning of gray iron, malleable iron, and steel as ap- 
plied to castings. The great variety of alloy castings increases this confusion. The 
A.F.A. and A.S.T.M. efforts toward classification and standardization of specifica- 
tions is discussed. A.S.T.M. specifications cover 7 gray irons, 2 malleable irons 
and 14 steels. This number is being constantly increased as the importance of other 
members of the 75 or more alloys at present produced becomes apparent. WL‘ (11b) 


Characteristics of Free-Cutting Steels for Hardening. H. DrerGARTEN. Metal 
Progress, Vol. 25, Jan. 1934, pages 41-42. It is stated that for free- 
cutting steels Si has an important effect upon machinability, and relation of C to 
Mn affects the hardening technique. If greater emphasis is placed upon hardenability 
and rivetability with reduced machinability Si 0.20% is preferred but for maximum 
machinability it should be held to traces. Mn should be high enough to take — 
of the S content as MnS. Mn content also affects the viscosity of the molten st 
and consequently the elimination of gases. If not over 0.50% Mn the steel is apt 
to be very sluggish. The McQuaid-Ehn test should be used to obtain went a 


Semi-stainless Steels Apso and Durapso of Pompey Steel Company (Les = 
semi-inoxidables Apso et Durapso des acieries de Pompey). Genie Civil, he 
1934, page 114. These open hearth steels occupy an intermediate position be- 
tween stainless and common steel in their resistance to corrosion. Apso is & 
steel which is made in two hardnesses. The softer has tensile strength of 50,000- 
55,000, elastic limit 34,000 min., elongation 30% and Mesnager impact 180 ft.- 
lb. min. The harder one has 56,000-63,000 tensile strength, 36,000 min. elastic 
limit, 28% min. elongation. Durapso is a Cr-Cu steel having 75,000-90,000 tensile 
strength, 50,000 elastic limit, 20% elongation and 108 ft.-lb. Mesnager impact 
value. JDG (11b) 


Coal Trades Review, Vol. 128, May 25, 1934, page 835. 
the work of the Committee are described. Special attention was paid to the prepara 
tion of pure metals used in making alloys. Fe was purified electrolytically in % 
solution of purified ferrous chloride with an anode of ingot iron. Cr was 
difficult to obtain pure; electrolytic refining under special conditions was resorted 
with subsequent melting in vacuum. Mn was purified by distillation, Si by ma 
chemical methods. The melting point of pure Fe was redetermined to 1527° + 3 3 
of pure Cr to 1830°C. ‘‘Stainless’’ iron consists essentially of Fe and Cr; the 
metals form a continuous series of solid solutions at high temperatures, the exist- 
ence of a compound has not been confirmed. Fe-Mn alloys contain the 
steels, especially Hadfeld’s Mn steel containing some C, Mn is an essential “‘ 
stituent in modern high-tensile structural steels and also in those intended 
free-cutting properties. 
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EFFECT OF TEMPERATURE ON 
METALS & ALLOYS (12) 


L. JORDAN, SECTION EDITOR “Ch k d d p bl Ch k qd” 
The abstracts in this section are prepared in co-opera- : ec e all ou e ec e 


tion with the Joint High Temperature Committee of the U 


A.S.M.E. and the A.S.T.M. T 
0 Not Have It’ 


Strength of Steel, Cast Steel and Cast tron at Low Temperatures (Festigkelts- ——- ¢¢ é ? 
elgenschaften von Stahl, Stahiguss und Gusseisen in der Kalte) W. Rate. e yes 








LOLOL NT NIN 





Zeitschrift fiir die gesamte Ka4lteindustrie, Vol, 40, Oct. 1933, pages 161- 

162. 0.1 C steel becomes more and more brittle with decreasing temperatures 

and shows no elongation at liquid air temperature while the hardness increases 3 
times over room temperature hardness. The physical properties show no conclusive 4 
trends with varying C contents. The location of the elongation maximum is strongly ~~ 
affected by variations in the composition. The increase in hardness at low tempera- 
tures is more pronounced for Ni and Cr steel than for W, Mo and V steels. Pure 

Mn steels are very brittle at -180° C. but a steel with 14% Ni and 5% Mn 
exhibits remarkable elongation at liquid air temperatures. Cast steel increases in 
tensile strength, yield point and hardness with decreasing temperatures which have ___ 
little effect upon cast Fe. The gain in strength at —100° C. is only 14-16% of 

the strength at + 20° C. Bending strength is hardly affected by low temperatures 

(+ 8.1%) except in the case of P-bearing cast Fe. The failure of cast parts is 
attributable to stresses due to shrinkage rather than to losses in strength. EF (12) 

Apparatus For Comparison of Length of Gages. Cuartes Moon. Bureau of 3 
Standards Journal of Research, Vol. 10, Feb. 1933, pages 249-255. 

Apparatus has been built for comparing spherical-ended gages of quartz having very 
small thermal expansion with standard flat-ended gages of steel which have a 
relative large coefficient of expansion. The difference in length of 2 gages is 
measured by a micrometer screw which is driven by a very small reversible electric 
motor. Screw settings are made automatically by means of an electrical contact ——— 
indicator which disengages an electromagnetic clutch at a definite measuring pres- 
sure. The gage-holding device is made so that the alignment between the measuring 
faces can be accomplished with the operator at a distance. Hence, the whole 
operat of length comparison can be made in an inclosed space where the tem- 
perature can be accurately controlled. The gages are supported on steel balls which 
allow easy endwise motion necessary when using light measuring pressures. The 4 
sensit of the indicator is such that settings are repeated to within 0.1 y or 1 

part 1,000,000 on gages 10 em. long. WAT (12) 

A New Device for Creep Testing. F. fi. Norton & J. A. Frettows. Metal 
Progress, Vol. 24, Oet. 1933, pages 41-43. Describes with a drawing a 
furnace for creep testing now in use at Mass. Inst. of Tech. The extensometer con- ——— 
sists of two telescopes rigidly joined which are sighted on the gage marks thru 
peep es in the furnace and adjustments made with a micrometer screw. The in- 
strum: is entirely external to the furnace and accuracy to 0.00004 in. can be 
attair By automatic control the temperature of the furnace can be maintained at 
+ 0 F. Variations along the gage length are given as 3° F. WLC (12) 5 


Contribution to the Development of Heat-Resisting Alloys (Contribution au 
Développement des Alllages Résistant & la Chaleur) E. Prwowarsxy. Mitteil- 





ung ius dem Giesserei-Institut der Technischen Hochschule Aachen, 
Vol. 3, Jan. 1934, No. 16, 8 pages. A survey and compilation of heat-resisting 
steels with their trade names, compositions and characteristics. A test method for 
determining heat resistivity is described. > | eae 


Radiograph of Same Castin 
Development of Regenerative Heaters in France (Le Developpement en France grap . 


des Réchauffeurs d’Air Régénératifs) Anpré Lienaut. Chaleur et Industrie, 
Vol. 14, Oct. 1933, pages 479-486. Description of heater of Ljungstrém 
type. A section of em article deals with corrosion of heaters; it is shown that 8 

corrosion is less in this regenerative heater than in common recuperative heaters be- is Good 
og the same metal surfaces are alternatively subjected to hot fumes and cooling The Human Eye 

air. FR (12) 


Magnetostrictive Alloys with Low Temperature Coefficients of Frequency. Jou The Camera Lens is Better 


McDon ALD Ipr. Proceedings Institute of Radio Engineers, Vol. 22, Feb. 
1934, pages 177-190. A study of 34 magnetic alloys of Fe, Ni, Cr, and Co ~~ BUT 
was made with rods of these alloys used as secondary frequency standards, to 


stabilize the frequency of magnetostrictive oscillators. The temperature coefficient of h 
frequency is shown to be a function of composition, heat treatment, temperature, The X-Ray Tube Surpasses Bot 





and magnetization. Seven alloys gave temperature coefficients of the order of one 
cycle in a million per °C., when properly heat treated and magnetized. Five alloys 


‘ 
showed large magnetostriction and gave good frequency stabilization when used with BECAUSE 
& carbon magnetostriction oscillator. All alloys contained Ni and Fe, with Cr and/or 
Co included. The best results were obtained with the following contents: Cr 8-10%, It Reveals the Presence of DEFECTS, such as shown 
Ni 36-38%, and the remainder Fe together with 1% Mn to facilitate forging. P ee 
WHB (12) __ above, which “ORDINARY INSPECTION 

Investigations at Lowest Temperatures (Uber Untersuchungen bel den tiefsten TH ” as by 
Temperaturen) W. H. Kersom. Zeitschrift fiir die gesamte Kilteindustrie, ME ODS would — SATISFACTOR 
Vol. 40, Apr. 1933, pages 49-54; May 1933, page 79. Paper before the 


General Meeting of the Deutscher Kalteverein, 1933, describes the testing ap- 
paratus with which the lowest temperature of 0.71° K. has been attained so far 


. 8 
and presents data (diagrams) on measurements with Ag, Sn, Zn and He. EF (12) TH ERM A LLOY 
The Selection of Materials for High Pressure and High Temperature Work in 


Refineries. V. T. Matcotm. Oil & Gas Journal, Vol. 31, Oct. 13, 1932, 








pages 14-16. Before Mid Continent Section American Society Mechanical 
Engineers. A general discussion. VVK (12) 

Stresses in Screws at Elevated Temperatures (Beanspruchung der Schrauben bel ME ANY 
_— Temperaturen) G. Kriicer. Die Warme, Vol. 57, Feb. 10, 1934, pages THE ELECTRO ALLOYS co P 

“85. The types of stresses occurring in screws exposed to elevated tempera- ELYRIA, OHIO 


9 are pointed out and theoretically evaluated. The effect of changes of modulus 
of elasticity, thermal expansion, flange elasticity and initial stresses upon stresses 9 


at higher temperatures is considered and the theoretical derivations applied to the “QUALITY CASTINGS SINCE 1919” 


Practical utilization of screws. _ EF (12) 


. mm on Various Steels of Hydrogen at High Pressures and Temperatures. 
ay. é NGLI 


a2 s & W. Anpvrews. Engineering, Vol. 136, Dec. 1, 1933, pages 
ae -614, From paper read before the Iron & Steel Institute, Sept. 1933. See 
etals & Alloys, Vol. 5, Apr. 1934, page MA 160. LFM (12) ee 


we on a Modification of the Rohn Test for Investigating Creep of Metals. 
- K. Austin & J. R. Grer. Proceedings American Society Testing Ma 





X-RAYED CASTINGS FOR 


terials, Vol. 33, Pt. 2, 1933, pages 293-807. The Rohn method for testing 10 HEAT Ce YRROSION 
perat at high temperatures provides an automatic downward adjustment of tem- ABPASION 
. ure In response to creep in the test specimen as well as temperature regulation \S 


ter the manner of a dilation thermometer. The apparatus described produces a 


eonstant temperature over a 20-inch length of test. rod with a steep gradient to- 


ward each end of the furnace. Test data are given on a very pure iron. VVK (12) 
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Durimet propeller agitators. 


An Alloy 


For sulphuric acid under oxidizing condi- 
tions: for all concentrations of sulphuric acid, 
including oleum, at room temperature; for boiling 
up to 15°% concentration with or without oxidizing 
salts; for 90°/, to concentrated at 200°F. 


That's DURIM ET—a nickel-chromium-silicon low 
carbon alloy steel. Many standard items of me- 
chanical handling equipment are made in it such 
as pumps, valves, pipe fittings, as well as special 
castings such as illustrated. 


An Alloy 


For sulphuric acid under non-oxidizing con- 
ditions: for concentrations up to 80%, at 200°F. 
and up to 60% at 250°F. 


That's ALCUMITE—a copper base aluminum- 
iron alloy. It is a satisfactory alloy for a number of 
other acids, including many organic acids, hydro- 
bromic acid, hydrofluoric acid and hydrofluosilicic 
acid. In it, too, are produced pumps, valves, pipe 
fittings and other standard items as well as special 
castings and hot rolled rod. 


If you have a corrosion problem that is causing you 
some trouble in solving, perhaps one of these alloys 
will solve it for you. 


THE DURIRON COMPANY, Inc. 
432 N. FINDLAY ST. DAYTON, OHIO 
Manufacturers of Corrosion-Resisting 
DURIRON DURICHLOR 


DURCO ALLOY STEELS 
DURIMET ALCUMITE 
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Creep and Fatigue Tests of 18 and 8 Steels. H. C. Cross. Iron Age, Vol. 
132, Dec. 28, 1933, pages 25, 62. Abstract of a report of the joint research 
committee of the American Society of Mechanical Engineers and the American §o- 
ciety for Testing Materials to the recent annual meeting of the American Society of 
Mechanical Engineers. Report covered a comparison of resistance to prolonged 
loading (creep) and to repeated stress (fatigue) of 18% Cr, 9.5% Ni, 0.5% 
Mn and 0.6% Si steels of low and high C contents, 0.067% C in the one cage 


and 0.125% C in the other. VSP (12) 

Heat Resisting Alloys. D. Evans. Metals & Alloys, Vol. 4. Oct. 1933, 
page 166. Comment on article of L. J. Stanbery. Metals & Alloys 
Vol. 4, Sept. 1933, pages 127-135. WLC (12) 


What Steel to Use at High Pressures and Temperatures. Joun L. Cox. Chemi. 
cal & Metallurgical Engineering, Vol. 40, Aug. 1933, pages 405-409. 
Contains bibliography. Based on paper before American Institute of Chemical 
Engineers, June 15, 1933. A general discussion of metals used for resistance 
to creep, to hydrogen and to nitrogen and to ammonia. PRK (12) 


Physical Properties of Metals at Low Temperatures (Die mechanischen Eligen- 
schaften von Metallen bei tiefen Temperaturen) Die Metallbérse, Vol. 24, Jan. 


20, 1934, page 83. Discusses experiments of E. W. Colbeck and W. §, 
McGillivray between +-20°C. and —180°C. See Metals & Alloys, Vol. 5, Apr. 
1934, page MA 160. j EF (12) 


Lead Bronzes in Automobile and Aircraft Motor Construction (Abermals: Bilei- 
bronzen im Automobil- und Flugmotorenbau) Max Armeruster. Deutsche 
Motorzeitschrift, Vol. 10, Dec. 1933, pages 240-249. Continuation of a 
controversy between Semmler (Metals & Alloys, Vol. 5, Jan. 1934, page 
MA 14) and Armbruster who states that Sn-base and Pb-base bearing metals do 
not meet the requirements of service in highly stressed motors in regard to 
stability and endurance strength at elevated temperatures. Cu-base bearing metals 
exhibited fatigue strength which was twice that of high-grade Sn-base 


bearin 
metals and 3 times that of Pb-base bearing metals. The hardness of Cu-ba aan 
ings must be below 30-36 kg./mm.2 otherwise excessive temperature rise will occur 
in the bearing. Diffusion in the solid state taking place between the bearing 
metal and its- backing is upheld. EF (12) 


Cooperative Short-Time High-Temperature Tension Tests of Carbon Steel Ké6. 
Appendix | of Report of Joint Research Committee on Effect of Temperature on 
the Properties of Metals. H. F. Moorr, J. W. Botton & J. I 


: ¢ \NTER, 
Proceedings American Society Testing Materials, Vol. 33, Pt. 1. 1933, 
pages 213-217. As a trial of the proposed Tentative Method of for 
Short-Time High-Temperature Tension Tests, specimens from the same heat of an 
acid open-hearth carbon steel, containing .28% C, .66 Mn, .35 Si, .035 P 


and .040 S, were sent to three separate laboratories for tension and hardness 
tests. Results are presented in the form of curves. Appendix If. The Deter- 
mination and Significance of ‘‘Proportional Limit’’ and ‘‘Breaking Strenyth’’ In 
Short-Time High-Temperature Tests. H. F. Moore et al. Pages 218-294. De- 
termination of proportional limit is affected by sensitivity and accuracy o! testing 
machine, sensitivity and accuracy of extensometer, variation of time allowed for 
reading extensometer, scales used in plotting curve, and technique an.! instru- 
ments used in drawing curve, or tolerance allowed if departure from provortion- 
ality is obtained from a table of values, differences and second differences. In 
the data of Appendix I there is a wider variation in results for proportional 
limit than for any other quantity, except, possibly, breaking strength at high 
temperatures. Types of stress-strain diagrams are given and it is concluded that 
“It seems that even a very delicately determined proportional limit for a metal 
has little, if any, definite significance as an index of strength or weak: This 
is in contrast to a fairly well defined yield strength which indicates t! miting 
stress below which serious structural damage due to permanent distortion will 


not oecur.’’ The determination of proportional limit was therefore not included 
in the tentative method for short-time high-temperature tension tests. ‘‘In tests 
at high temperatures the difficulty of determining breaking strength is markedly 
increased. The actual point of fracture is less certain and at best the \alue re- 
ported for breaking load is the operator’s estimate of the load at the instant of 


fracture. In view of the practical impossibility of the accurate determination of 
the breaking load, determination of breaking strength has also been omitted from 
the tentative method for short-time high-temperature tension tests.’’ Appendix 
111. The Significance of the Results of Short-Time High-Temperature Tension 
Tests. H. F. Moore et al. Page 225. No correlation has as yet been <eveloped 
between short-time high-temperature tension tests and creep at high temperatures. 
Same is also true of fatigue tests. ‘‘In general, short-time high-tempcrature 
tests have a narrower field of usefulness than do short-time tests at room tem- 
perature. Room temperature tests give data of significance both for occasional 
short-time loads and for continued loads since, except in the case of very soft 
metals, creep at room temperatures seems to be not appreciable. Short-time 
high-temperature test results seem to be significant under conditions of 0 casional 
loading where the cycles of load are comparatively few in number and the total 
duration of the load period is only a few hundred hours.’’ VVK (12) 


Low Temperature Impact Tests on Medium Manganese Steel Plate. 11. W. 
Hiremxe & W. C. Scuvutte. Metals & Alloys, Vol. 5, Feb. 1934, pages 31- 
36. Master thesis, University of Wisconsin. The authors summarize three laws 
regarding cleavage fracture (non-ductile) of steel: (1) increasing velocity decreases 
the energy of rupture until a non-ductile fracture is obtained. (2) increased width 
of specimen reduced the energy required to rupture a unit cross-section, (3) ee 
creasing temperature has a like effect to that of increasing velocity. WLC (12) 


Strength of Steels at Low Temperatures (Die Festigkeit von Stahien bei tiefen 
Temperaturen) G. GruscuKa. Zeitschrift Verein deutscher Ingenieure, 
Vol. 78, Mar. 24, 1934, page 393. Behavior of structural steels at low tem- 
peratures as a function of their composition was investigated. Notch-toughness was 
almost the same and very low from low temperatures up to —50° C.; above this 
temperature it rises to a maximum at about 100° C. and then decreases again. 
Yield point and tensile strength increase with decreasing temperature in ( steels 
and Ni alloy steels, the linear relation between tensile strength and C content whieh 
exists at normal temperatures is maintained also at low temperatures. Tae curves © 
reduction of area and of elongation show a discontinuity which occurs at different 
temperatures depending on composition of steels. Addition of Ni shifts this dis- 
continuity to lower temperatures than those in C steels so that hereby the lowest 
temperature is indicated for which a certain alloy steel can be used in a structure. 


Ha (12) 
Austenitic Steels at Low Temperatures. Engineer, Vol. 155, June 2, — 
pages 556-557. From a paper read by E. W. Colbeck, W. E. MacGillivray 


W. R. D. Manning before the Institution of Chemical Engineers, May 1933. m 
‘*Mechanical Properties of Austenitic Stainless Steels at Low Temperatures, Meta’ 
& Alloys, Vol. 5, Apr. 1934, page MA 148. LFM (12 


The Creep Strength of Welds at 400° C. (Die Dauwerstandfestigkeit von Schweiss- 
ungen bei 400° C.) C. Appaty. Metallwirtschaft, Vol. 13, May 4, 1934, 
pages 320-322. Boiler plate, .09% C, 14 mm. thick, was electric metallic — 
welded with a good quality heavily coated wire of similar composition. Creep strengt 
tests were made at 400° C. on the wire as received, on remelted wire, 0 
the beiler plate as received, and on the welded boiler plate. None of the ma 
terials were annealed. The welded samples had a higher creep limit than ° 
original boiler plate. According to one system of calculating the creep limit 
the steel was 11.5 kg./mm.2 and of the weld 13 kg./mm.2, according to another 
9.5 and 11.5 kg./mm.2 resp. The remelted wire had a lower creep limit 
the unwelded steel. CEM (1 
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CORROSION & WEAR (13) 
V. V. KENDALL, SECTION EDITOR 


Corrosion in Sulphonators. Chemical & Metallurgical Engineering, Vol. 
40, Aug. 1933, page 409. Plant Test with International Nickel test speci- 
mens showed the following: 

Corrosion Rate Mg./dm.2/batch 
66° Be HoSO4 7 Hr. 34°C. 
NaCl Sol. over night 


Neatsfoot oil Castor oil 
Pb 127 165 
18/8 425 22 
Ni 30 25 
Monel 34 11 
Ni-Resist 90 29 
Cast Iron 10,000 120 


PRK (13) 

The Effect of Sulphur on Aluminum Cars. Railway Mechanical Engineer, 
Vol. 108, Mar. 1934, pages 83-84. S and S-containing ores and coals were 
transported in Al cars as a trial which, over the short time that they have been 
in service promises well as no appreciable corrosion was noted while ordinary 


freight cars showed great wear by corrosion. Ha (13) 
Should Copper be Tinned? (Soll man Kupfer verzinnen oder nicht?) L. W. 
Haase. Gesundheitsingenieur, Vol. 56, Dee. 16, 1933, pages 593-595. 
Sn coated Cu pipes are recommended for only very soft cold water high in COe 
and y in Og since these waters dissolve traces of unprotected Cu which affect 
the e of the water carried. Heat treatment of Sn coated Cu results in the forma- 
tion of an alloy. This is more electropositive than Sn and thus causes the latter 
to dissolve. A very low Pb content must be observed in Sn utilized for coating 
of Cu pipes. Pb tends to dissolve as the anode of a Pb-Cu galvanie cell. Higher 
P} tents in the Sn coating reduce its porosity and brittleness. Damage to the 
Sn iting results in the formation of a Cu-Sn element. The former goes into 
$0 at first and protects the Cu. But 02, COo and Ca salts attack the Sn 


and m a layer more electropositive than Cu, so that the Cu then dissolves. In 
co! with water containing much O02, COs and Ca salts, Sn coated pipes de- 
ter e at a faster rate than unprotected Cu pipes. WH (13) 


The Behavior of Copper and Zinc and Their Alloys Toward Tap Water (Das 
Verhalten von Kupfer und Zink und ihren Legierungen gegeniiber Leitungswasser) 
| Haase. Gesundheitsingenieur, Vol. 56, Dee. 9, 1933, pages 577-582. 
Tt lled brass tubes are unsuited for carrying drinking water. Water containing 
d d Oo will dissolve out Zn due to the galvanic element effect of Cu and 
Z tal coatings even if correctly selected in electrochemical regard do not 
nish a protection due to the formation of lime bearing incrustations and 
§ nt pitting. Zn of galvanized Fe goes into solution especially in soft water. 
{ are highly independent of the chemical composition of the water carried 

the formation of a protective tenacious cuprous oxide film. This process 
ars in the atmosphere, about a week in cold water and less time in hot 


Ww: 0.» must be present. Verdigris is not identical with patina (basic copper 
§ The latter develops after cuprous oxide has been formed. It does not furnish 
N ‘tion but tends to accelerate the solution of Cu. The same holds true for 
Cc onate. The formation of the beneficial Cue0 film can be artificially pro- 


by adding bicarbonates, nitrates or nitrites to the water. The making of 
b d Cu pipes and joining methods are discussed. The protective action of 


S! Zn is considered. Corrosion of the more base metal may ‘‘enoble’’ the 
n iting, reverse the potential difference and thus favor the solution of the 
t tal. WH (13) 


How to Avoid Corrosion of Air Conditioning Equipment. Wayne H. Carrer. 
( ul & Metallurgical Engineering, Vol. 41, Mar. 1934, pages 140-142. 


C mn of air conditioning equipment depends upon: (1) fresh water composition, 
(2) absorption of impurities as COo, SOc, SOg, (3) saturation of water with air, 
(4 ipingement of high velocity spray on metal surface, (5) dissimilar metals in 
contact. Water circulated in system should be periodically examined for pH, 
s iron, alumina, lime, magnesia and zine or copper, chloride, sulphates, car- 
bonates, biearbonates. With proper water treatment, galvanized iron is satisfactory, 


plain iron or steel is not acceptable. The pH value of water in galvanized iron 
nt should be about 8.5-9. Treatment of water to form protective coatings 


in the use of NaOH, NaoSi0s, NagP04, NagCro07, in proper combination. 
Rubber, asbestos or pressed paper is used as insulators to separate dissimilar metals. 
Iron oxide carried over from the boiler and deposited upon Cu tubes leads to 
pitting PRK (13) 


The Corrosion of Zinc in Various Waters. E. A. Anperson, C. E. Retnnarp 
& W. D. Hammer. Journal American Water Works Association, Vol. 
26, Jan. 1934, pages 49-60. 16 references. The question of the safety of 
using zine in contact with drinking water, particularly chlorinated water prompted 
the investigation. It was found that: chlorinated drinking water is not abnormally 
corrosive to zine; distilled water is strongly corrosive to zine in the sense that in 
seven days sufficient zinc had been taken into solution and suspension to make 
it unfit for drinking purposes; the addition of from 1 to 5 parts per million of 
‘hiorine to distilled water greatly reduces the rate of attack on zine and eliminates 
health hazard; chlorine added to water is quickly converted into fixed chloride. 


VVK (13) 

‘ The Effect of Water on Iron Pipes. Joun R. Bayiis. Proceedings American 
odcwiy Municipal Engineers, Vol. 39, 1933, pages 177-183. A brief 
review of the theory of corrosion, the formation and building up of tubercles, and 
their destruction. WHB (13) 
Blowing Mains and Services Free of Rust. Huco N. Jounson. Gas Aae- 
Record, Vol. 72, Oct. 21, 1933, page 393. Part of Safe Gas Distribution 


Practice Sub-Committee Report presented before Pacific Coast Gas Association, 
Los Angeles, Sept. 1933. Description of portable dust trap used in blowing 
fas mains and services free of rust. The exit blowing air is passed through water 
and then through burlap. Apparatus is said to be efficient and practically noiseless. 
VVK (13) 

Promiscueus Electric Grounding on Water Service Pipes and Mains. N. S. Hitt, 
JR., C. F. Mevernerm & M. W. Cow es. Journal American Water 
Works Association, Vol. 25, Oct. 1933, pages 1418-1429. Masmaples are 
given of trouble from corrosion and color, odor and taste of water due to the 
Presence of stray alternating and direct current on water pipes when the latter 


were acting as electric grounds. VVK (13 
om Chemical Industries Use Cast tron in Resisting Corrosion. A. MaTAcRIN. 


vndhir al & Metallurgical Engineering, Vol. 40, Sept. 1933, pages 480-482. 
a is a discussion of the cast irons used in France. For ordinary cast iron, P 
should be low, 0.04-0.03%; Mn around 0.5-0.6: if too high, acids and alkaline 
solutions attack it. Si about 1.5% but 4% Si improves resistance to atmospheric 
a. 0.25% Al and Cu are sometimes added to high Si alloys, where 14.3% 
én —— Ra alloy has lower Si, good mechanical properties and resistant to 
et 2504. American Mechanite runs 1-24% Si. Rossi uses 20-21% Si to secure 
aa “ge to HCl. 16.92% Si is better than Cu and Pb against acetic acid but 
alkali — as Sn; also fairly resistant te HNO, and H2504, but not HCI or 
1-1 i. ee 15% Si, is used in pierie acid. Ni additions are discussed. 
is on Ni is used for resistance to alkalis. Austenitic C.1. resists high temp. but 
one as good for alkali and is worse for HNO;, but resistant to 5-20% HC, 
=9% AcOH, 5-60% HeS0,. PRK (13) 
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Corrosion- Resisting 
Rods «Shafts 


made of 


ILLIUM-G 





The Illium-G shaft and rod illus- 
trated here are made under regu- 
lar production methods in the 
Burgess-Parr plant. The lengths 
and diameters of these pieces are 
typical of parts which we produce 
to meet the requirements of sev- 
eral customers. These parts are 
subjected to continuous and severe 
corrosive conditions. Any machin- 
ing operation that can be per- 
formed on steel can be done on 
Illium-G. 








Corrosion resistance 
is inherent in 


Illium-G 


Many alloys are resistant to cor- 
rosion only when a_ protective 
coating, formed during the process 
of corrosion, is not disturbed dur- 
ing use of the part. But-—Illium-G 
provides a continued high resis- 
tance to corrosion even when its 
surface is constantly re-exposed 
by friction from packing glands 
or by some other part coming into 
close contact with the Illium-G 
surface. 





Tests in actual service involving 
wear on the surface of alloys show 
immediately the superior corrosion 
resistance of Illium-G under all 
conditions. This test is the deter- 
mining factor in continued satis- 
factory service. 





WRITE TO US 


If you have equipment subjected in whole or in part to corrosive 
conditions, we are glad to offer our facilities in helping you to a 
satisfactory solution. Just send us a sample or sketch of the part, 
describe the conditions involved and we’ll give you our recommen- 
dations. BURGESS-PARR COMPANY, Division of C. F. Burgess 
Laboratories, Inc., Moline, Illinois. 
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RYERSON 
STEEL 


IN STOCK—IMMEDIATE SHIPMENT 


Years of experience—rigid specifications— 
careful checking and testing—large and com- 
plete stocks—unequalled cutting and shipping 
facilities—is your assurance of quality steel 
—delivered the very hour you need it. All the 
newer steels, special alloys, stainless and cold 
finished steels, also non-ferrous metals and 
allied lines are included. 

Ryerson experienced steel men will help 
you solve any steel problem. Ask them for 


suggestions. 
Write for Stock List 


Joseph T. Ryerson & Son, Inc.: Chicago, Mil- 
waukee, St. Louis, Cincinnati, Detroit, Cleveland, 
Buffalo, Boston, Philadelphia, Jersey City. 
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CHASE 


OLYMPIC 
BRONZE 


The ideal metal for bolts, screws 
and nails because it combines 
high strength with excellent 


corrosion resistance. 


For literature write to: 


CHASE BRASS & COPPER CO. 
— Incorporated — 


WATERBURY, CONN. 
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Between Wind and Water. ©. B. Newman. Marine Engineering & Ship- 


bing Age, Vol. 39, Mar. 1934, pages 96-97. Deals with corrosion at gea 
and protective coatings. Practical examples and experiences such as why cast iron 
of pumps has been immune to oxidation when the corrosion-resisting bronzes were 
rapidly destroyed, are discussed. Remedies for corrosion of boiler, propeller and 
condenser tubes are suggested. Kz (13) 
Protection against Corrosion in Hot-Water Installations (Korrosionsschutz bei 
Warmwasser-Versorgungsaniagen) Erich NAUMANN. Zeitschrift Verein deus. 
scher Ingenieure, Vol. 78, Apr. 14, 1934, pages 472-476. General points 
to be observed in selecting a proper system and suitable materials for a hot-water 
installation are discussed. Causes of corrosion, as effect of air, COo, 0, the various 
types of corrosion, value of protective coating, water-heating systems, etc., are dealt 
with. Ha (13) 
Some Observations on the Corrosion of Lead. A. H. Loveress, T. A. S. 
Davie & W. Wricut. Metal Industry, London, Vol. 42, June 16, 1933, 
pages 614-616. See Metals & Alloys, Vol. 5, Mar. 1934, page MA 82, 
Ha (13 
Water Blending for Steam Plant. E. I. Lroyvp. Mechanical World & Engi. 
neering Record, Vol. 94, Oct. 20, 1933, pages 1004-1005. Discussion of 
the blending of two or more entirely different waters to combat scale formation, 
corrosion, and embrittlement in boilers. Kz (13) 
Corrosion Resistance of Structural Aluminum. E. H. Dix, Jr. Metal Industry, 
London, Vol. 43, Nov. 10, 1933, pages 467-469; Proceedings American 
Society Testing Materials, Vol. 33, Pt. 2, 1933, pages 405-412. A 
comparison of 1 yr. and 2% yr. accelerated test (alternate immersion in 3.5% 
sea-salt) of full-size beams and columns of duralumin type alloy (containing 4% 
Cu, 0.5% Mn, and 0.5% Mg) with 1, 2, and 5-year outdoor exposure test on 
thin tensile specimens yielded the following conclusions. Corrosion of duralumin 
type alloy, 17ST, is practically self-stopping and the depth of penetration is inde- 
pendent of the thickness of the section. Therefore, tension tests on thin specimens 
after exposure to short-time test conditions give an entirely misleading conception 
of the corrosion resistance of heavier sections, unless properly interpreted. Such 


tests, however, are of considerable value when correlated with service experience, 
After exposure to various corrosive conditions, the yield strength is less affected than 
the tensile strength and the losses in tensile and yield strengths and elongation 


tend to approach a limit below which they do not drop appreciably, even when the 
exposure period is doubled and this limit is higher the thicker the section. Sections 
0.2 in. and thicker, show losses so small as to be unimportant structurally even 


after extended exposure to very severely corrosive conditions. No. appreciable losses 
in load supporting ability in beams and columns occurred under severely corrosive 
conditions which caused marked losses in mechanical properties of thin-sh et speci- 


mens of the same alloy. Ha+VVK (13) 

Poisoning and Activation of Aluminum and Cadmium when Dissolving in Hydro- 
chioric Acid (Vergiftung und Aktivierung des Aluminiums und Cadmiums beim 
Lésen in Salzsdure) K. Jaeitczynsx1 & T. PIERZCHALSKI. Zeitschrift fiir 
anorganische und allgemeine Chemie, Vol. 217, Apr. 7, 1934, pages 298- 


204. The dissolving velocity of Al and Cd in HCl with different acdiditions 
(KCNS, HCNS, CSe, HoS, etc.) was investigated. From these and previously made 
experiments it was concluded that the dissolving process of metals in acids does 
not alone consist in the diffusion of the dissolved material to the solid phase or 
vice versa but must be connected with real chemical reactions going on cn the 


metallic surface or in the solution. 8 references. Ha (18) 
Corrosion Fundamentals. C. E. Beynon. Journal Society Chemical In- 
dustry, Vol. 52, Apr. 28, 1933, pages 359-363. General theoretical re- 
view. VVK (13) 
Effect of Corrosive Agents on Admiralty Metal. Stpney Born & W. L. Net- 
son. National Petroleum News, Vol. 25, July 19, 1933, pages 27-31 
Time-loss of weight curves are given for Admiralty metal tubes in solutions of 
different concentrations of HCl, H2S04, H2S, NaOH, NH4OH, NaCl, Nael03, + 
KoCrm07, COe, NaHC0g, NaeCOy, and Ca(OH)». Admiralty metal is most 
actively attacked by NH4gOH and HCl, even low concentrations of which may 
destroy the tubes in a few months. HgS (at very low concentrations), lime and 
dilute NaOH have little effect on Admiralty metal. Hard water has little effect 
unless the scale is allowed to accumulate. As far as the corrosion of Admiralty 
metal is concerned, NaOH appears to be the best neutralizing material for acid 
corrosion. 21 references. VVK (13) 
Aluminium Drums for Chemicals. H. V. Cuurcnitt. Chemical Industries, 
Vol. 34, Mar. 1934, pages 215-216. Brief description of constructional fea- 
tures of some Al and Al-alloy drums to contain HNOg and H2Qe. RAW (13) 
Rubber Coatings for Abrasion and Corrosion Resistance. Leonarp CHURCH. 
Chemical & Metallurgical Engineering, Vol. 40, Sept. 1933, pages 467-469. 
A description of how surfaces of any shape, if zine coated, are immersed in rubber 
latex which is deposited by ionic coagulating action. By varying composition of 
deposit, hard or soft rubber is obtained. Corrosion resistance to acids and salts at 
temperatures below 150-170°F. is obtained. The coatings are also wear-resistant 
and insulate against heat, sound and vibration. PRK (13) 
Effect of Water and Steam on Boiler Steel (Einfluss von Wasser und Dampf auf 
Kesselwerkstoffe) N. CuristMANN. Stahd und Eisen, Vol. 53, Dec, 28, 1933 
pages 1353-1357. Contains a résumé of the mechanism of scale formation m 
boilers. The solubility of CaSO4 in water diminishes with rising temperature so that 
seale is more apt to form at more highly heated spots; excessive local overheating 
may then ensue and cause a failure. H may form from the dissociation of steam 
in contact with the boiler walls; this H may reduce the CaSO4 scale, evolving 
HeS which is corrosive. Corrosion-fatigue may then occur at the more highly 
stressed points. Good boiler water treatment will avoid such damage, most im- 
pertant being the maintenance of a definite NagCOg-NagSO04 ratio, a uniform 
water flow, and the use of a steel more resistant to corrosion-fatigue. SE (13) 
Cor, ‘sion of Condenser Tubes. (Anfressungen an Kondensatorrohren) N. Curist- 
MANN. Maschinenschaden, Vol. 10, 1933, pages 23-26. See Metals & 
Alloys, Vol. 5, Apr. 1934, page MA 164. EF (13) 
Preventing Corrosion in ice Plants (Wege zur Verhiitung der Korrosion in 
Elserzeugern) A. Freunpiicn. Zeitschrift fiir die gesamte Kidlteindustrie, 
Vol. 40, Sept. 1933, pages 147-148; Dec. 1933, pages 191-192. Pb coatings 
are given preference to Zn coatings for parts which are in touch with the brine 
solution, but an additional Zn layer is deposited on the Pb coating at the top of 
the ice mold. The Fe can must be of uniform material. No reinforcement should 
be welded or riveted onto the mold. Welding rods must consist of the same material 
as the welded parts which are in contact with the salt solution. A low air or 
rather O2 content is very essential to check the corrosion attack. Deaeration means 
are suggested to eliminate the air dragged along into the solution by the bottom of 
the cans. The hydrogen ion concentration of the brine should be 8-8.5. Due to 
diffusion of acideous air or of water from the thawing tank which contains acidi- 
fiers, the brine becomes corrosive. Na phosphates reinstate the correct pH value. 
Short circuits between the ice freezing tank and some worn out electric lead wires 
result in severe corrosion attacks. EF (13) 


Formation of Spots on Preserving Cans (Fleckenbildung bel Konservenbiichsen) 
Freitac. Oberflichentechnik, Vol. 11, Mar. 6, 1934, page 53. Yellow- 
brown spots which are often found on the inner walls of tin-cans of preserved 
foods are caused by organic S compounds contained in the preserve, as albumen, 
cystine, allylsulfide, ete.; they are not irjurious to the food. A thin layer of 
tin-sulphide is formed which sometimes also attacks the Fe under the Sn. The 
use of a lacquer containing the sulphide for coating the interior wall is recom 
instead of the ordinary copal lacquer; the sulphide lacquer remained stable also in 
the sterilization process. Ha (13) 








Report of Subcommittee V on Total Immersion Tests (Report of Committee A-5 
on Corrosion of Iron and Steel) F. B. Orcorr, Chairman. Proceedings Ameri- 
can Society Testing Materials, Vol. 33, Pt. I, 1933, pages 144-146. 
Progress report on sea water immersion test and riveted plate test. The test on No. 
99 gage sheets exposed March 1, 1927, in sea water at the U. S. Naval Station, 
Key West, Fla., was completed Aug. 12, 1932, all sheets having failed. The 
group averages are: 


No. of Sheets Material Life in Days 
18 Non-copper Bessemer steel 733.1 
18 Copper Bessemer steel 878.4 
91 Non-copper open hearth steel 939.3 
39 Copper open hearth steel 1082.0 
18 Non-copper pure iron 1250.5 
18 Copper pure iron 1419.5 
6 Copper acid open hearth steel 782.0 
Copper wrought iron 937.3 
f Non-copper wrought iron 605.1 
No conclusions are to be drawn until the end of the test. VVK (13) 


Corrosion of Metals by Phenols. F. H. Ruopes, P. A. Rieper & V. K. 
Henpricxs. Industrial & Engineering Chemistry, Vol. 26, May 1934, 


pages 533-534. This investigation shows that Ni or the Cr-Ni steels of the 
18-8 type should be satisfactory for use in handling and condensing the vapors 
of phenol or the eresols. Lead is rapidly attacked by tar acids and should not be 
used in handling these materials. The use of Cu in phenol stills and for containers 
for phenols at ordinary temperatures should be avoided, both because the Cu itself 
is attacked to a considerable extent and also because the products of the action 
of the tar acids on Cu cause discoloration of the phenol or cresol. MEH (13) 


The Electrode Potential of tron. 111. Corrosion of Iron in Water in the Absence 
of Oxygen and Determination of the Solubility Product of Ferrous Hydroxide. 


K. Murata, Journal Society of Chemical Industry, Japan, Vol. 35, Nov. 
1932, pages 523B-533B. Average variations of the solubility and solubility 
prod of Fe(OH)o determined by three different methods are summarized. In 


ilation of the solubility from the conductivity data and the pH values, 

he solubility products from the solubility data, complete ionization was 
Variations of the constants derived from the solubility agree well with 

tained from the conductance or from the pH values. This agreement is 

sul evidence of the correctness of the assumption of complete ionization 
in iturated solution of Fe(OH) o. MAB (13) 
! y of Passivity Phenomena. Communication XIX. On the Breaking-Up of the 
Natural Oxide Layer of tron During Rusting (Zur Theorie der Passivitatserscheln- 
uny XIX. Uber den Abbau der natiirlichen Oxydschicht des Eisens beim Rost- 
vor W. J. Mttier & W. Macuu. Zeitschrift fiir physikalische Chemie, 
Vol. 166, Oct. 1933, pages 357-364. The experimenters developed 
i suited for the geometric measurement of the electrode area covered by an 
m and of the metallic surface deprived of the latter. The experimental 
‘roved to be in agreement with previously employed indirect testing methods 
the evaluation of the iotp curve. (See Metals & Alloys, Vol. 4, July 
ige MA 209.) The Fe samples were artificially rusted in a 1/10 N NaeSO4 
si Results are presented graphically. The fundamental law underlying the 
d ration ef the oxide film was found to be an exponential function. As a 
ct ristie value, the half-life times of the disintegrating oxide film are derived 


f¢ ious electrodes employed. EF (13) 

What is Rall Batter? J. A. Peasopny. Railway Engineering & Maintenance, 
8 133, pages 421-424. Paper before the Maintenance of Way Club, 
{ Speaker found that shimming up has produced the same results as welding, 


rail ends having an apparent batter have such batter reduced to practically 
What remains cannot be taken out with shims, it must be taken out by 

of heating or welding, the same as is done after building up angle bars 
en applied. The batter of rails should be divided into 2 parts: ‘‘droop’’ and 
r.’’ Studies finally determined that this droop was caused by the wear on 
f the angle bars and on the underside of the rail head. When the angle bar 
is ‘d in as the bolts are tightened, the rail is bent downwards and no amount 
of tamping will keep the joint up for any length of time. WH (13) 
Corrosion Protection by Coatings with Particular Reference to the Viscose Silk 
and Film Industry (Beltrag zur Korrosionsverhiitung durch Schutzanstriche unter 
besonderer Beriicksichtigung der Viskosekunstseide- und Visckosefilmindustrie) Fritz 


Out. Die Metalibérse, Vol. 23, Nov. 1, 1933, pages 1390-1391; Nov. 8, 
1933, pages 1422-1423. The wear of material in the viscose film and silk 
industry is particularly severe due to the presence of acid and alkaline (partly hot) 
reagents, and aggressive HeS, Cl and HCl vapors. Bituminous coatings applied in 
2 layers (30 kg./m.2 protected area) stand up for 2-3 years. However the main- 
tenance costs (20) are rather high as compared with the coating expenses (5) 


and initial costs of the material itself (3-3.5). The corresponding figures for 
red lead coatings are 20:7.5:2.8-3 and for the strongly recommended anti-rust 
agent ‘‘Nust’’ 20:2.5:3.4. The latter represents a colloidal dispersion of Pb in 
linseed oil varnish. Physical and corrosion tests with ‘‘Harvelsupra’’ and ‘‘Duprenol’’ 
(corrosion solutions listed) yielded good results, while red lead-iron mica coatings 
widely utilized in this industrial field, failed. The latest non-metallic coatings 
even surpassed bituminous coatings successfully employed at present. EF (13) 


Causes of Boller Failures. J. Neri Greenwoon. Commonwealth Engineer, 
Vol. 21, Feb. 1, 1934, pages 189-194. Discusses the chemical reactions 
and physical phenomena underlying the cracking of boiler plates and rivets in 
Service. The definite characteristics of the following 3 main types of crack are 
considered and shown in 8 illustrations. (1) Corrosion cracks due to the action 
of local stresses introduced in manufacture together with corrosive conditions. 
(2) Corrosion fatigue cracks due to high fluctuating stresses together with corro- 
sive conditions. (3) Intererystalline cracking due to high steady stresses together 
with the influence of a specific corroding agent which destroys the bond between 


the crystals. Particular attention is devoted to intercrystalline cracking, its causes 
and prevention. WH (13) 


White-Metal Bearing Alloys: Mechanical Properties at Different Temperatures and 
Service Tests. Harry K. Herscuman & Jonn L. Basti. Bureau of Stand- 
ards Journal of Research, Vol. 10, Jan. 1933, pages 1-5. A study was 
made of the wear resistance and other properties of 11 white-metal bearing alloys. 
These include 2 Sn-base and 8 Pb-base alloys and 1 Cd-base.al'oy. Each of the 
Preperties, with the exception of wear resistance was determined at several tempera- 
tures, ranging from 20°-200°C. Resistance to wear was determined only at 20°C. 
No one of the alloys tested was found to excel-in all of the mechanical properties 
Studied. Thus, the Sn-base alloys showed higher resistance te wear snd in most 
<ases had higher Izod impact values, at each temperature of test, than the 
Pb-base alloys, but in most cases, showed lower resistance to pounding than the Pb- 
base and Sn-Zn alloys. The hardness numbers and compressive properties of the 
Sn-base alloys were found to be lower than those for the alkaline-metal hardened 
Pb alloys and a Cd-Zn alloy. The mechanical properties of the Pb-Sb-Sn alloys 
Were, in most cases, higher as the Sn content was increased. Crank-shaft bearings 
of 4 compositions were prepared for service tests in United States Army class B 
trucks. These compositions consisted of 2 Sn-base and 2 Pb-base alloys. Results 
of these tests indicate that the Sn-base alloys were superior in their wear re- 
sistance to the Pb-base alloys. These results were consistent with those obtained 
MA gy ttboratory tests. See also Metals & Alloys, Vol. 4, Sept. 1933, page 
MA 276. WAT (13) 
volt on Piston Rings and Their Relation to Liner Wear. Steam Encineer, 
Marins’ Mar. 1934, pages 261-262. Extract from paper read before Inst. of 


marine Engineers. Problems associated with the manufacture and use of piston 
rings are surveyed, AHE (13) 
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STAINLESS 






Maybe you have hesitated to use stainless 
steels because you thought they were too costly to 
work. You can rid your mind of that doubt when you 
order ARMCO STAINLESS because these improved 
sheets, strips and plates fabricate easily enough. 
There is a special “‘technique,’’ to be sure, yet our 
trained metallurgists can help you acquire it and 
apply it profitably. Of these things you can be sure; 
ARMCO STAINLESS STEELS form readily, as well 
as punch, draw, spin and weld. Their six different 
surfaces are finely finished. Corrosion resistance is 
high, while they withstand heat up to exceptionally 
high temperatures. Have you a copy of our instruc- 
tive handbook? Write and ask for this useful reference 
work. Also, if you wish, an experienced ARMCO MAN 
will be assigned to help you work out any special 
problems in the fabrication or application of stainless 
steel sheets, strip and plates. Ask for this service: it 
commits you in no way. 


THE AMERICAN ROLLING MILL COMPANY 


Executive Offices: Middletown, Ohio 
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Progress Report Upon the Cause and Extent of Pitting and Corrosion of Loco- 
motive Boiler Tubes and Sheets, Giving Consideration to Quality of Water, Character 
of Metals, Method of Manufacture and Types of Boiler Construction. Proceedings 
American Railway Engineering Association, Vol. 33, 1932, pages 268-270. 
The results of 5 yrs. service tests are summarized. Close control is necessary in 
adding caustic alkali—the commonest method of combating pitting. The counter- 
electric potential method and the use of arsenic compounds have received several 
favorable reports. Special non-corrosive constructional materials are too expensive 
to justify their use. JCC (13) 

Corrosion-Accelerated Wear. Horace J. Younc. Automobile Engineer, Vol. 
23, Aug. 1933, pages 295-297. Discusses the effect of corrosion due to 
lubricating oils on crankshaft bearings. Chiefly concerned with the properties of 
the lubricants, but photomicrographs show the effect of corrosion. Composition of 
the materials corroded is not given. RHP (13) 

Piston Rings and their Relation to Liner Wear. Mctallurgia, Vol. 9, Dec. 1933, 
pages 46-48. Review of paper by H. J. Young given before the Institute of 
Marine Engineers on Dec. 12, 1933. Wear resistance of different east irons is 
discussed. JLG (13) 

Remarks on the Study of the Corrosion of Metals and the Corrosion of Various 
Alloys of Magnesium (Remarques sur !’ étude de la corrosion des métaux et la 
corrosion des divers alliages de magnésium) A. Portevin, P. Bastien & M. 
Bonnot. Comptes Rendus, Vol. 196, June 26, 1933, pages 1999-2002. 

In a study of corrosion of the Mg-Al-Cu and Mg-Cu-Si alloys in various reducing 
acids and salts, an attempt was made to obtain a constant rate of corrosion by 
using a cylindrical test piece in a coaxial current of liquid. It was found that 
the corrosion curve (corrosion being defined by the evolution of gas accompanying 
it) became rectilinear and of constant inclination when the speed of the corroding 
medium exceeded 4.6 m./min. The slope of the straight line representing the con- 
stant speed of corrosion for rates of circulation equal to, or exceeding, this limit 
has been referred to as the coefficient of corrosion. By this means it has been 
possible (1) to characterize each alloy by a single corrosion coefficient, and (2) to 
make evident the phenomena complicating that of simple ecorrosion—in particular, 
any such as are associated with modifications of the state of the surface of the 
sample being tested, in which case the curve ceases to be linear. Using the above 
methods, the authors have been able to show that the speed of corrosion in dilute 
sulphuric acid of the ternary alloys Mg-Al-Cu, rich in Mg, can be represented 
by a surface showing a valley of which the trough in projection corresponds to 
the limits of the ternary solid solution rich in Mg. Provided the alloys show no 
second constituent, the addition of Al diminishes corrosion. The results are 
identical in solutions of N/2 MgClo; on the contrary, in dilute citric acid the 
speed of corrosion decreases continually in proportion to the Al content, indi- 
cating the formation of a superficial protective coat. In the Mg-Si alloys, the 
initial speed of corrosion in dilute HCl increases with the Si content, but the 
corrosion curve is not rectilinear, which apparently indicates that the compound 
Mge2Si present in the alloy leads to its auto-protection. The presence of Si leads 
to an acceleration of the corrosion of Mg, which, however, is complicated as a 
result of the protective influence of MgoSi. The addition of Al to these alloys at 
first reduces the corrosion but later increases it. Si at first accelerates it but later 
reduces it. This example furnishes a good illustration of two laws governing the 
corrosion of alloys, which the authors refer to as the law of homogeneity and 
the law of auto-protection. OWE (13) 


Silicon Bearing Cast Iron Resistant to Acids and Alkalles (Saure- und alkali- 
bestandiger Siliziumeisen-Guss) F. Kunpt. Die Metallbérse, Vol. 23, Aug. 5, 


1933, page 989. The following properties are claimed: 
deflection at 
spec, electr. 600 mm. suspension, 
m.p. °C. weight B.H. cond. 30 mm. rod 
Si bearing cast Fe 1220 6.9 290-350 1.05 2.0-3.0 
Ordinary cast Fe 1150 7.25 150-250 1.3-2.0 10-12 


A passivation often stops further reduction in wall thickness and discoloration of 
solutions. The thermal conductivity is about half that of ordinary cast Fe. Impacts 
and uneven heating must be avoided. A cast steel shell is often employed and the 
gap is filled out with Pb. Data on resistance against HoSO4, phosphoric acid 
solutions, Fe chloride, Na sulfide, stannous chloride, Cl gas, ete. and utilization 
in chemical industry are considered. EF (13) 

Recent Developments in Corrosion Resisting Steels. J. H. G. Monypenny. 
Proceedings Staffordshire Iron & Steel Institute, Vol. 47, Session 1931-32, 
pages 39-51. Stainless steels of today have been developed from two types 
of materials, the 12-14% Cr and the austenitic Cr-Ni steels. Steels containing 
12-14% Cr are air hardening steels and their properties are influenced by carbon 
content. Steels containing 16-20% Cr possess decidedly greater power of resistance 
to various forms of corrosion than the 12-14% Cr steels. Experiments indicated 
that hardening capacity could be restored to the high Cr steels, without any detri- 
mental effect on their corrosion resistance, if a small amount of Ni were added. 
Intergranular attack of austenite steels (8% Ni, 16-20% Cr) is due to the 
precipitation of an intergranular membrane of carbide formed when the steel is 
heated to between 500 and 900°C., but more rapidly in the range 600-700°C. 
The carbon which the austenite of these steels (0.10-0.15% (CC) can dissolve 
even at high temperatures is much less than that which pure gamma iron can 
take into solution, the amount diminishing very rapidly as the temperature falls. 
Tungsten considerably retards the precipitation of the carbide. 3-4% Mo added to 
the steels greatly improved the resistance towards dilute HoSO4 at high pressure 
and temperature. The addition of about 2% Cu to the Cr-Ni steel also increases 
the resistance to H2SOq but not to the same extent as the Mo. Tungsten in- 
creases strength at high temperature. Raising the Si content of the steel also 
increases acid resistance. A high content of Si gives very marked protection against 
sealing at high temperatures. GT (13) 


The Influence of Solution Concentration on the Severity of Corrosion Fatigue. A. 
J. Gouin. Engineering, Vol. 136, Oct. 27, 1933, pages 453-454. The 
steel used for these tests contained 0.15% C, 0.21% Si, 0.59% Mn, 0.015% 
S, 0.018% P and 0.18% Ni. Tests were made using distilled water, air, and 
KCl. NagCOg was used for the corrosion inhibitor tests. Corrosion inhibitors were 
found to inhibit corrosion-fatigue action according to concentration, weak solutions 
approximating the very severe effect of distilied water, and strong solutions im- 
proving the qualities of the metal. Concentrated saline solutions exerted an in- 
fluence far more severe than distilled water alone. KC) solutions of concentrations 
from 2M to M/40 were found to give the same severity of effect. Below M/40 
the severity approached that for distilled water with very weak solutions. Curves 
are given. LFM (13) 


The Dependence of Corrosion Velocity of Copper Upon the Thermal and Me- 
chanical Pretreatment of the Copper (Ueber die Abhangigkeit der Korrosionsgesch- 
windigkeit des Kupfers von der thermischen und mechanischen Vorbehandlung des 
Kupfers) DuBots. Oberflichentechnik, Vol. 10, Oct. 24, 1933, page 235. 
Preliminary results show that corrosion of Cu is influenced by the arrangement of 
the crystallites, but there exists a difference between refined and electrolytic Cu. 
and also between hard and soft electrolytic Cu. X-ray tests revealed that soft- 
arnealed material has an orientated crystallite arrangement, hard material an 
unorientated. Electrolytic Cu showed a lower resistance against HoSO4 than refined 
Cu. Rolling produces differences in the crystallite arrangement and therefore dif- 
ferent corrosion resistance. It is proposed to use as definition of the intensity 
of an attack by acid on a material not the percent loss in weight but the 
time required for corroding away 1 mm. thickness from the surface of the material 


by the corroding agent, and also to state previous thermal and mechanical treat- 
ment of the material. Ha (13) 
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Testing for Corrosion Stability and Intercrystalline Corrosion (Priifung auf Kor. 
rosionsbestandigkeit und interkristalline Korrosion) Die Naturwissenschafien 
Vol. 21, Dee. 15, 1933, pages 887-888. Carbide precipitation is made visible 
by using a drop of HNOg(1:10) for 2 min. or by drying up a drop of 50% 
acetic acid 5 to 10 times. Rusting indicates too low a Cr content or faulty heat 
treatment. Welding involving temperatures of 500°-900°C. causes carbide precipj- 
tation and subsequent interecrystalline corrosion. Electric welding is less harmfy 
than autogeneous welding due to shorter welding times. New brands of austenitic 
steels are on the market which are immune towards intercrystalline corrosion go 
that these steels are now widely used in the chemical industry, breweries and 
dairies. EF (13) 

Corrosion Fatigue of Nickel-coated Mild Steel. \/achinery, London, Vol. 43, 
Nov. 2, 1933, page 144. Discussion of tests carried out at the National 
Physical Laboratory. From 18 machined specimens 9 were subjected to the Feseo}- 
izing process (Ni deposition). The results of the corrosion fatigue tests are pre- 
sented in a table. The estimated endurance limits for 20 million cycles under 
the corrosion-fatigue conditions employed in the tests are: untreated mild stee] 
about + 7.3 tons/in.2, fescolized mild steel + 12.2 tons/in.2 Kz (13) 


Corrosion From Products of Combustion. 33rd Report of the Joint Research Com- 
mittee of the Institute of Gas Engineers. Gas Journal, Vol. 204, Nov. 1, 1933, 
pages 2-4 supplement; Nov. 15, 1933, pages 502-505. Effect of sulphur 
and the resistance of various metals is discussed. The amount of sulphur present 
in combustion products, the amount of condensation in flues, the merits of hot- 
galvanized Fe, laboratory tests for corrosion, new apparatus to estimate the SQ, 
content, the ammonia content of gas, and the formation of gum were the special 
topics mentioned. MAB (13) 

The Green Patina on Copper. Artificial Production for Architectural Use. Ch emi. 
cal Trade Journal & Chemical Engineer, Vol. 93, Oct. 20, 1933, page 283, 
Kiinstliche Patina. Farbenzeitung, Vol. 38, Dee. 16, 1933, page 1737 
Patina consists essentially of basic Cu sulphate and not Cu carbonate. The ma- 


terial formed first is the normal Cu sulphate which changes into basic Cu sulphate, or 
brochantite, after exposure for about 70 years. Brochantite appears to remain con- 
stant up to 300 years. Artificial production of patina is. obtained by immersing the 
metal in a sulphate electrolyte containing an oxidizing agent. After 15 -min. a 
green patina is produced which is insoluble in water. After removing from the 


bath, this deposit is changed on exposure to the air to brochantite. The process can 
also be applied to bronzes. Copper containing 0.5% As yielded the best results, 
The presence of As secures a better bond between the deposit and the metal, 
Arsenical Cu is also more resistant to atmospheric corrosion. EF (13) 


Greater Purity Gives Iron New Uses. Chemical & Metallurgical Engineering, 
Vol. 40, Aug. 1933, page 413. Uses of Svea Metal, analyzing 99.92°~ iron, 
are mentioned. They are principally a source of iron for chemical manu! icturing 
plunts, for pharmaceutical and textile and pigment industries, and a as a 
meterial of construction. PRK (18) 


Corrosion in the Upper Boiler. Practical Experience (Korrosion im Oberkessel. 
Betriebserfahrung) Brennstoff & Wiarmewirtschaft, Vol. 15, Nov. 19°)", pages 
182-183. Investigation into severe corrosion attack in the upper boilrrs of 4 
multiple boiler plant revealed insufficient degasification of the boiler water and 
free aecess of atmospheric Oo to the boiler water tank. KF (13) 


Present Status of the Question of Protection of Metals against Corrosion. Recent 
Developments (état actuel de la Question de la Protection des Métaux contre la 


Corrosion. Ses Developpements les plus récents) P. E. Ketecom. Rev: Umi- 
verselle des Mines ser. 8, Vol. 10, Mar. 1, 1934, pages 130-133; r. 15, 
1934, pages 158-165. Present means of preserving metallic surfa from 


attack and corrosion are reviewed under 3 heads: Protective methods by coating 
with another material, as tar, asphalt, enamel, drying oils, varnishes. Protective 
methods by modification of the composition of the metal, either by alloying, or only 
by e¢hanging the surface, as sherardizing, nitriding, parkerizing, coloring, ete. 
Protection by covering by another metal, as mechanical plating, electrop!a\ing, or 
by dipping in hot metal (galvanizing). Procedures in these different methods and 
apparatus and equipment used are described. Ha (13) 


Application of Recent Research on Physical Properties to Practice (Die Auswitk- 
ung der neueren Festigkeltsforschung In der Praxis) E. Lenr. Zeitschrift | erem 
deutscher Ingenieure, Vol. 78, Mar. 31, 1934, pages 395-396. Results of 
observations and investigations of tensile properties of connecting rods of double- 
acting Diesel engines are reported. These were made to explain unexpected fractures 
in very carefully selected alloy steels; in most cases lack of endurance strength 
caused by the cooling water was responsible. Corrosion was considerably stronger 
for low water velocities, also temperature rise increases corrosion considerably. The 
cold cooling water should enter the bore of the connecting rod and the warm 
water flow back through-a separately inserted pipe of corrosion-proof material. A 
little lubricating oil added to the cooling water reduced corrosive action largely, 
soft water exerted a stronger corrosive action than hard water (with NaCl oe 

The Effect of H n Sulphide on the Corrosion of Iron by Salt Solutions. 
S. C. Britton, np Hom & U. R. Evans. Journal Iron & Steel Insti- 
tute, Vol. 126, 1932, pages 365-373; Iron & Coal Trades Review, Vol. 125, 
Sept. 16, 1932, pages 412-413 (condensed). See Metals & 1 
Vol. 4, May 1933, page MA 138. Ha (13) 


The Rapid Development of Patina on Copper. Joun R. FREEMAN, JR, & P. be 
Krrey. American Metal Market, Vol. 39, Sept. 14, 1932, page 2; Meta 
Industry, N. Y., Vol. 30, Oct. 1932, page 404. See Metals & Alloys, 
Vol. 4, Nov. 1933, page MA 245. DTR + PRK (13) 


Reducing Metal Corrosion Rate by Use of an Inhibitor. A. R. Dunnam. Gas 
Age era Vol. 71, June 24. 1933, pages 657-658. The inhibitor used 
was tetralin (tetrahydronaphthalene). A mixture of air and products of combustion 
of a gas flame mixed with steam with and without inhibitor was conducted over 
metal specimens for 2 and 5 hr. periods. The inhibitor reduced the rate of corro- 
sion to from 1/2 to 1/10 the rate without inhibitor. Short exposures gave h 
rates than long exposures due to protective film formation. Without inhibitor cop- 
per-bearing steel was much superior to iron or steel, giving 2 to 3 times the 
life. VVK (13) 


Corrosion Properties of Bronzes (Ueber die Korrosionsfestigkelt von Bronzen) 
O. Daur. Paper Third Corrosion Congress Verein deutscher Ingenemt, 
Verein deutscher Eisenhiittenleute, Deutsche Gesellschaft fiir Metall- 
kunde and Verein deutscher Chemiker, Nov. 14, 1933. Berlin. vey” 
graphed report, pages 2-3. Survey on the behavior and suitable application ¢) 
Cu-Sn, Cu-Al, Cu-Si and Cu-Ni alloys. Bronzes are distinguished by high chem 
stability in addition to good mechanical and technological properties. The 
poor properties of Cu determine the behavior of bronzes. The effect of the alloying 
constituents is not based on changes of potential but changes of the cover layers. 
On the basis of this discussion author endeavors to explain contradictions that set 
sult in part in determining numerically the effect of the individual elements or 13) 
exist between laboratory tests and practical observations. GN ( 


Value of Corrosion Tests of Metals (La Valeur des Essals de Corrosion des 
Métaux) A. Nocurs & J. Cournot. L’Usine, Vol. 42, Sept. 7, 1933, pages 
21-23. The present methods of testing a metal for its resistance to : 
and to express its value are considered by both authors as of exaggerated impor 
tance often leading to erroneous judgments as regards quality; they 
tests preseribed in specifications permit an absolute result independent of the per- 
senal factor and be such that the material can be classed exactly. Several 13 
of misjudged quality are cited and methods for testing briefly . ( 
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Aluminum Equipment for Bleaching by Oxygenated Water (Le matériel en 
Aluminium dans le blanchiment @ leau oxygénée) H. Tatu. Revue de l’alu- 
minium et de ses applications, Vol. 10, May-June 1933, pages 2079-2087. 
By laboratory tests T. shows that Al has no catalytic action on the decomposition 
of oxygenated water and that it is entirely resistant to corrosion by solutions used 
for bleaching. Some suggestions are offered as to the use of aluminum for bleaching 
equipment. AH (13) 

Note on the Green Patina on Copper: Examples from Elan Valley (Wales) and 
Dundalk (ireland). W. H. J. Vernon. Institute of Metals, Advance Copy 
No. 649, Sept. 1933, 4 pages. The 2 samples were from sparsely populated 
territory well removed from industrial atmospheres. The copper from Elan was about 
30 years old and the other about 150 years old. Both samples consisted mainly of 
basic copper sulphate. The one from Elan contained 20.75% basic copper chloride 
and the other 8.5%. The analysis of the older sample conformed more nearly to 
the composition of the mineral brochantite. JLG (13) 

Stee! in Sea Water Examined after 31 Years Exposure. J. S. Uncer. Engi- 
neering News-Record, Vol. 111, Nov. 6, 1933, pages 593-594. Solid 
circular steel piling 6” in diameter was inspected after 31 years’ exposure in the 
waters of the Gulf of Mexico. Considerable incrustation of scale was found. Metal 
joss from corrosion varied from %” at the top to yy” four feet from the top. 
Localized pitting was at a minimum. CBJ (13) 


Heat and Corrosion Resisting Cast Iron. J. Yamamoto & R. Yaci. Swuiyo- 
hwaishi, Vol. 8, June 1933, pages 257-262. Corrodibility and heat-resisting 
properties of Nimol, Nicrosilal and similar cast irons were investigated. The cast 
iron containing C 2.2%, Si 6%, Ni 13%, Cr 1.5% and Cu 5-6% was found to 
ve superior with respect to heat and corrosion resistance. HN (13) 

Study of the Exothermic Phenomenon at the Surface of a Gray Cast Iron Piece 
in the Atmosphere after Corrosion by Sulphuric Acid. Yortcur1 YAMAMOTO. 
Bulletin of the Institute of Physical and Chemical Research, Tokyo, 
Vol. 11, Nov. 1932, pages 1215-1236. The exothermic phenomenon was 
noticed in HeSOq as previously established in HNOg (See Metals & Alloys, 


Vol. 4. Sept. 1933, page MA 281 L10) and in HCl (See Bulletin of the 
Institute of Physical & Chemical Research, Tokyo, Vol. 11, July 1932, 
pages 834-859). The maximum temperature rise was found at the surface of a 
piece corroded with 6.0% HeSO4 solution. The amount of the temperature rise 
gradually decreased above this concentration. The exothermic phenomenon could 
not be recognized on a sample corroded in H2S04 above a concentration of 40%. 
WH (13) 

The Corrosion Problem. O. A. Knicut. Mineral Industries, Pennsylvania 
State College, Vol. 3, Oct. 1933, pages 2, 4. General. AHE (13) 


Deterioration and Protection of Lead Cable Sheath (La déterioration et la pro- 
tection des gaines de plomb des cables électriques) L. Lussaup & A. Norrcierc. 


Rez Générale de l’Electricité, Vol. 34, July 8, 1933, pages 19-29. 

Electric power and telephone cables with Pb covering are subject to mechanical 
deterioration, attack by intererystalline corrosion and chemical corrosion. An alloy 
of Pb with 3% Sn is harder than pure Pb and gives sufficient mechanical protec- 
tion. Intererystalline embrittlement often follows such alternating stresses as occur 


when the cables are placed on bridges by the vibration and movements of the latter; 
alloys of Pb with Sn and Sb are more resistant than pure Pb and used in such 
cases. he many varied causes of chemical attack have been minimized by covering 
the sieath with a layer of mercury sulphide. Electrolytic attack of the sheath in 


the ground can be recognized by the salts formed on the surface of the cable, 
chloriics, sulphates, nitrates, according to the nature of the soil. Lead dioxide 
also forms under chemical attack. Means of protection against electrolytic deteriora- 
tion are discussed in general. Ha (13) 


Investigation of Corrosion of Tin-Silver Amalgams (Korrosionsuntersuchungen an 
Zinn-Silber-Amalgamen) N. Brecut-Bercen. Zeitschrift fiir Elektrochemie, 
Vol. 39, Dee. 1933, pages 927-935. The behavior of different Sn-Ag amal- 
gams with respect to corrosion was investigated, the loss of weight being taken as 
measure. Corrosion of these amalgams is essentially not due to local elements but 
to the instability of the pure phases under the action of the corroding agents. The 
potential of all amalgams Sn-Hg-solid solution-AggSn is the same as Sn-Hg-solid 
solution which is the same as Sn. The corrosion was examined more closely in n/10 
perchloric acid, n/10 citric acid, n/10 NaOH and n/10 NaCl solution. Anodic 
corrosion is more rapid than corrosion under natural conditions. 28 es) 

a 

Behavior of Steel Tubes under the Action of Attacking Substances (Ueber das 
Verhaiten von Stahirohren bei Einwirkung von aggressiven Stoffen) F. Ersen- 
STECKEN. Mitteilungen aus dem Forschungsinstitut der Vereinigte Stahl- 
werke A. G., Dortmund, Vol. 3, Mar. 1933, pages 81-106. See Metals 
& Alloys, Vol. 4, Nov. 1933, page MA 344. Ha (13) 


Aqua Regia and Base Metals—Rate of Corrosion of Iron and Nickel by Aqua Regia 
as a Function of its Composition and Time of Mixture Cuartes F. Bonita. 
Industrial & Engineering Chemistry, Analytical Edition, Vol. 4, Jan. 15, 
1932, pages 128-130. The best conditions for the rapid solution in aqua 
regia of base metals have been determined. For each ratio and time of mixing 
before introduction of the metallic sample, the time of immersion and loss in, 
weight are recorded, the rate of corrosion being calculated and plotted. Its great- 
est value is obtained at a definite acid ratio and time after mixing. For Ni, 3 
volumes HCl to 40 of nitric, and for Fe, as low-C steel, 7:20 constituted the best 
mixtures with approximately 30 and 12 min. respectively for mixing. In both cases 
the maximum rate of corrosion obtained is about 16 times that obtained with a 
4:1 mixture. MEH (13) 


The Future of Light Metals (Die Zukunft der Leichtmetalie) W. Kortrerr. 
Zeitschrift fiir die gesamte Giessereipraxis, Vol. 54, Aug. 20, 1933, pages 
348-349. Briefly considers the corrosion properties of light metals and alloys 
and methods of improving them. GN (13) 


New Testing Method for Electrolytic Deposits and Its Application for Silver and 
Copper Plating (Ein neues Priifverfahren fiir galvanische Niederschlage und seine 
Anwendung auf Versilberung und Verkupferung) K. W. Froruticn. Mitteilungen 
des Forschungsinstituts und Probieramts fiir Edelmetalle, Vol. 7, July 
1933, pages 37-44. The new method is to test the resistance against wear 
(friction) of a deposited material and consists in letting sand of a certain grain 
size drop from a definite height and under a definite angle on to the deposit until 
the base metal appears; the amount of sand used serves as a measure for the wear 
resistance. This has proved more consistent and accurate than to measure the time. 
The method was used in investigating the influence of the composition of the elec- 
trolyte on the wear resistance; definite results were not obtained. Ha (13) 

Su 


B Iphuric Acid Resistant Lead Alloys (SchwefelsdurebestAndige Bleilegierungen) 
. Garre & H. J. Mixutta. Zeitschrift fiir anorganische und allgemeine 
Chemie, Vel. 212, June 1933, pages 326-328. If Pb is alloyed with Ag-Cd 
; ratio 1:4, a considerably increased corrosion resistance against boiling concen- 
} mae M2804 is obtained. This is probably due to the Cd being dissolved out of 

Ag and leaving the latter on the surface as a metallic layer. Pb-Ag-Cd alloys 
can be hardened by heat-treatment, quenching from 200° C. and aging. Ha (13) 


Chenats Governing the Life of Lead in Chemical Plants. R. S. Russet. 
of ' S . 
Physical wmeution son's & Mining Review, Vol. 25, Sept. 5, 1933, page 421 


analysis of a good chemical Pb ven and the corrosion- 
rising alloys of Pb briefly discussed. Pb-Cu and Pb-Te alloys are the most. prom 
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APPLICATIONS OF METALS & ALLOYS (14) 


Protection from Fire on Ships (La Protection contre l’Incendie & Bord des 
Navires) O. Qutant. La Revue Industrielle, Vol. 63, Aug. 1933, pages 
397-403. It is shown that metals, which are incombustible, can be largely used 
in ship construction as well as in furniture making. A life-boat made of light 
alloy ‘‘Alpax’’ is illustrated. FR (14) 


Gear Materials and Blanks. American Standards Association. A.S.A., 
B 6.2-1933, July 1933, 10 pages. Gives American recommended practice 
for gear material and blanks of forged and rolled C steel, steel castings, bronze 
and brass castings, and forged and rolled alloy steel, sponsored by the American 
Gear Manufacturers Association and the American Society of Mechanical Engi- 
neers. AHE (14) 


Warming of Water Pipes of Iron and Copper (Warmeversuche mit Wasserleitungs- 
rohren aus Elsen und Kupfer) Sr. Zeisst. Zeitschrift fiir Metalikunde, 
Vol. 25, Oct. 1933, pages 266-267. The objection raised against Cu water 
pipes that the running water would be too greatly warmed in passage to the faucet 
is shown by data to be without foundation. Two pipes, one of Fe galvanized inside 
and outside (27 x 19 mm.), and another of Cu (23 x 20 mm.), showed es- 
sentially the same capacity to heat contained water. Cold water (1°) put in pipes 
at 20° heated more rapidly in the Fe pipes owing to greater thickness of Fe pipes 
and greater heat capacity of Fe; when both pipes and water were initially at 1° 
and held in an atm. at 20° and 35°, respectively, the initial rate of warming was 
slightly greater with the Fe pipe, but the same for both after 30-60 min. wear 

(14) 

Report on New Specifications on the Application of Aluminum and Aluminum 
Alloys, tron and Corrosion Resistant Steels to Containers of Tank Cars (Bericht 
iiber neve Bestimmungen fiir die Verwendung von Aluminium und Aluminiumlegier- 
ungen, Eisen und korrosionsbestandigen Stahien fiir Tankwagenbehalter) Huco 
Scuréver. Der Apparatebau, Vol. 46, Jan. 5, 1934, pages 1-2. A series 
of specifications on the application of the above mentioned metals and alloys for 
containers as required in Prussia. GN (14) 


New Equipment May Stem Passenger Losses of Railroads. Steel, Vol. 92, Apr. 
3, 1933, pages 13-14. Discusses trend toward lighter cars, utilizing stainless 
steel and Al in body construction. Former is used in the Budd-Michelin type and 
the latter in the ‘‘Autotram.’’ MS (14) 


Conflagrations on Board Ships (Les Incendies de Navires) Revue de la Soudure 
Autogene, Vol. 25, Jan. 1933, page 2686. It is explained that considerable 
progress would be made towards prevention against fire if all ships were equipped 
with metal furniture and decoration. FR (14) 


Stout Railcar Weighs 25,000 Lhs. and Seats 50 Passengers. Automotive Indus- 
tries, Vol. 69, Sept. 30, 1933, page 400. Body frame-work is of welded 
Cr-Mo steel tubing, without bolts or rivets. Covering is a dural skin. The first ex- 
perimental tests on these lightweight railcars have been completed. They have 90 
m. p. h. top speed, with 2 165 hp. engines driving axles of forward truck in- 
dependently through automatic transmissions. DTR (14) 


‘The Lancaster Piston. Automobile Engineer, Vol. 23, May 1933, pages 
185-186. Deals*primarily with the design of a piston having an Al head and 
a steel skirt. RHP (1¢4’ 


Aircraft in 1933. The Motor Block (L’Aviation en 1933. Le Groupe Motopropul- 
seur) Martinot-Lacarpe. La Technique Moderne, Vol. 25, Apr. 1, 1933, 
pages 225-230; Apr. 15, 1933, pages 258-262. Description of motor blocks 
of the following manufacturers: Farman, Lorraine, Renault, Rolls Royce, Fiat, 
Salmson, Rhone, Hispano, Isotta-Fraschini, Gnome-Rhone, Clerget. For each type 
details are given concerning metals selected in various important parts of the 
motors. It is pointed out that very light alloys, of the Elektron type, which 
were previously used in covers and parts not subjected to fat'gue are to be used 
in crankceases. Design of castings must take into account special properties of the 


alloys. FR (14) 


Xtlith International Aircraft Show—Seaplanes (La Xilléme Exposition Inter- 
nationale de |’Aviation—tLes Hydravions) C. Martinot-Lacarpe. La Technique 
Moderne, Vol. 25, Feb. 1, 1933, pages 94-98. In one section of the 
article dealing with materials used in seaplane construction it is explained that 
up to recent years the bodies of French seaplanes were made of wood which is 
not subject to corrosion but that now manufacturers are using duralumin and, 
preferably, the new alioy ‘‘Vedal’’ which is an Al clad duralumin; it is a well 
known fact that pure Al is much more corrosion resistant than duralumin. 
Stainless steel to be used in fittings. It is pointed out that engineers must use 
plates of adequate thickness and avoid contacts of 2 dissimilar metals. Several 
seaplane types are described. FR(14) 


Effect of the Latest Knowledge in Material Research in Airplane Construction 
(Die Auswirkung neuerer Erkenntnisse der Werkstofforschung auf den Luftfahrzeugbau) 
Paut Brenner. Zeitschrift fiir Flugtechnik und Motorluftschiffahrt, 
Vol. 24, Sept. 28, 1933, pages 497-505. Paper read at the D. V. L. 
meeting, Berlin, Nov. 26, 1932. Deals with the influence of research on airplane 
construction, gains made by the application of light metal alloys, special steels, 
Pb bronzes etc. are pointed out. Discussing new or improved materials, light 
metal alloys “are dealt with. ‘‘Silumin,’’ an Al-Si alloy has been improved by 
additions of Cu (0.8%) and Mn (0.3%) and is called ‘‘Kupfersikimin.’’ Fur- 
ther improvements were achieved by additions of Mg and the new alloy is desig- 
nated as ‘‘Silumin-Gamma,’’ containing: 12% Si, 0.5 % Mg, 0.3-0.5% Mh, 
remainder Al. Effects of heat treatment are discussed. Physical properties of 
different castings made from these alloys are tabulated. After dealing with im- 
provements of Duralumin (‘‘DM 31” and ‘‘Bondur’’) protective measures to 
prevent corrosion of Duralumin by sea water are discussed. A process of anodic 
oxidation of the surface to create a base for coatings—designated ‘‘Eloxal’’-— 
is touched upon. Materials (Alclad, Duralplat, Allautal, Albondur) to the sur- 
face of which a thin layer of pure Al or an Al alloy which does not contain 
Cu is welded, are discussed and the advantages of application are emphasized. 
Damaged parts are treated by spraying with pure Al. Discussing properties 
(tabulated) of Al-Mg alloys (Hydronalium, BS-Seewasser, Duranalium), contain- 
ing 7-9% Mg and 0.5% Mn, the corrosion resistance of these alloys is illus- 
trated by test results (tabulated). These alloys cin be welded and used with- 
out protective coating, allowing for considerable savings in weight. Dealing with 
the application of steels, attention is called to V2a extra- and V4a extra-steels 
of Friedrich Krupp, Essen. These stainless steels contain Ti and can be welded 
without impairing the corrosion resistance. After dealing with nen-metallic mate- 
rials, testing of materials is discussed by means of test results. Examples illus- 
trate the important influence of shaping and surface finish of materials on the 
strength of structures. In conclusion the application of X-ray tests 4 rT) 
with. 


Forming and Fabrication of Metals in the Construction of Aircraft. Harotp 
Crary. Metal Stampings, Vol. 6, Oct. 1933, pages 244-246. General 
description of equipment and processes employed in the forming and fabrication of 
Al and steel parts used in all-metal airplanes made by the Boeing Airplane 
Company, Seattle, Wash. All duralumin is heat treated in a molten salt bath 
at 950°F. for 12-22 min., quenched in cool H20, rinsed in hot H20. 
Duralumin rivets are placed in dry-ice containers to retard their aging. All Al 
parts are given an anodic coating and all steel parts are Cd plated to protect 
them from corrosion. MS (14) 
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Die Casting, or Stamping? Hexsert Cuase. /ron 


Age, Vol. 132, Dee. 28, 
hard and fast rules to govern 
selection of one or the other product is difficult and likely to involve numerous 
exceptions. Generaily, if part required is flat and of uniuorm thickness so it can 
be turned out in simple blanking and piercing operation, stamping will serve 


1933, pages 26-28. Attempt to formulate 


the purpose. If piece is large and involves extensive surfaces in sections thinner 
than can be cast, stamping is a certain solution. Die casting is of advantage 
where several parts, each involving separate dies would be required as well as 
handling and assembly costs. Dimensions can be held within closer limits with 
die casting. Much depends on the complexity of the die. Further study of the 
subject is suggested. VSv (14) 


Review of Customary Materials in Chemical Industries (Ubersicht gebrauchlicher 
Werkstoffe fiir die chemischen Industrie) F. Ceniin. Die Metallbdrse, Vol. 23, 
Nov. 15, 1933, pages 1454-1455; Nov. 22, 1933, page 1487; Nov. 29, 1933, 
page 1523; Dec. 6, 1933, pages 1554-1555; Dee. 13, 1933, pages 1586-1587; 
Dec. 20, 1933, page 1619. The author lists in tabular form the metallic 
and non-metallic materials resisting some 41 inorganic, 34 organie acids, and 
20 alkalines. Special columns refer to: (1) remarks on degree of corrosion resistance, 
(2) special service conditions in regard to temperature and pressure, (3) re- 
stricted use, (4) corrosion resistant metals and alloys entirely unsuitable for 
specific chemical reagent. EF (14) 

New Principles of Construction (Neues Konstruieren) Deurinc. Technische 
Blatter der deutschen Bergwerkszeitung, Vol. 23, Nov. 12, 1933, pages 
632-634. Abstracts of papers by Modemann: ‘‘Wie gross ist die zuiassige 
Spannung’’ and Rétscher: ‘‘Grundlagen der Berechnung von Maschinenteilen’’ 
before meeting of Arbeitsgemeinschaft deutscher Betriebsingenieure, Oct. 1933, 
Diisseldorf. Modemann surveys the status of our present knowledge on strength. 
He refers particularly to errors involved in former methods of caleulating actual 
stress distributions in siachinery parts that are chiefly due to the generally as- 
sumed uniform stress distribution. Rétscher’s papers. deal with the experimental 
methods of determining distribution, their results and with the practical 
methods of calculating stress distributions. GN (14) 


stress 


Non-Ferrous (14a) 
G. L. CRAIG, SECTION EDITOR 


Palladium as a Substitute for Gold in Dental Procedures. E. M. Wise. Dental 
Cosmos, Vol. 75, Dec. 1933, pages. 1230-1232. Pd has been in use in 
dentistry 30 to 40 years, but only in the past few years has the supply been 
adequate and its price low enough to make its extensive use practical. The increased 
price of gold makes Pd cost only about 2/3 as much, and it weighs only about 2/3 
as much per unit volume; thus the cost per unit volume is less than % that of 
gold, and it is 50% stronger, and white in color. Pd melts at 1554° C., raises 
the m.p. of gold alloys, and strengthens them. Pd is attacked by HNOs, which 
should not be used for pickling, but is insoluble in oral fluids. The alloys of Pd 
which are used in dentistry include: Pd-Ag, Pd-Au, Pd-Ag-Cu, Pd-Pt-Au-Cu-Ag, 
and Pd-Pt-Au-Ag-Cu-Zn, etc. One hard white casting alloy contains about 25% 
each Pd and Au with the remainder principally Ag and Cu. Partial replacement of 
Au by Pd reduces metal cost, raises the m.p., and generally increases the strength. 
Many Pd alloys are strengthened by heat treatment. OEH (14a) 


Tests on White Metals for Socketing Winding Ropes. Joun Witson. Iron & 
Coal Trades Review, Vol. 127, July 7, 1933, pages 1-2. Experiments 
were made to ascertain the best pouring temperature for white metals used in 
capping (fastening to the drum) of winding ropes. Incidentally the results revealed 
also important points on composition and the effect of heating on the strength of 
steel wire. A number of compositions are given. The melting point must be below 
750° F. Although heating of the wire-rope to about 830° F. before using is often 
recommended, it seems unwise to raise the temperature to that degree. Up to 750° 
F. no diminution of strength was observed, and most of the white metals used 
have a melting point of between 350-400° F. It is of great importance that the 
white metal adhere very firmly to the wire. Tests by determining the pull necessary 
to draw the wire from the socket showed that cleaning the wires with petrol and 
then with emery cloth gave best results for adhesion. Ha (14a) 


Certain Physical and Chemical Properties of Gold and Its Alloys. Mrarte W. 
Witkxinson. British Journal of Dental Science and Prosthetics—Prosthetic 
Section, Vol. 78, October 1933, pages 279-287, correspondence, pages 331- 
332, 360-362; Vol. 79, Jan. 1934, pages 30-31. Reprinted from Pacific Dental 
Gazette. A superficial review of the dental metallurgy of gold and its alloys. 

JCC (14a) 

Water Sterilization by Silver (Sterilisation von Badewasser mittels Katadyn) 
Viesoun. Gesundheitsingenieur, Vol. 56, July 8, 1933, pages 316-319. 
Reports on extensive investigations on Ag as Ho@ sterilization means according to 
the ‘‘Katadyn’’ method of Dr. G. A. Krause, Munich. WH (14a) 

Fire Ladders of Aluminum (Feuwerwehrileitern aus Aluminium) P. Urecnu. Alu- 
minium, Vol. 15, Dec. 15, 1933, pages 5-6. Ladders up to 49 m. (160 ft.) 
have already been built successfully; saving in weight against steel or steel-wood 
construction 35-50%. The Al alloy used in the construction has a tensile strength 
of 40-45 kg./mm.2. Ha (14a) 


Thermal Insulation with Aluminum Foil. J. F. O. Srratron. Paper Trade 
Journal, Vol. 98, Mar. 1, 1934, pages 37-39. Thermal insulation with a 
metal is obtained by taking advantage of the low thermal emissivity of aluminum 
foil and the low conductivity of air. Aluminum foil when applied is usually 
crumpled so that three layers take up an inch thickness of space. CBJ (14a) 


Aluminum Foil and Its Uses (Die Aluminiumfolie und thre Verwendung) E. 
ZURBRUEGG. Aluminium, Vol. 15, Dec. 15, 1933, pages 3-5. Al foil 
is now made mostly by strip-rolling whereby the Al is rolled from 40-60 kg. ingots 
to a ribbon of several miles in length under simultaneous tension and pressure at 
about 500° C. Besides replacing tinfoil, it finds wide application as heat and cold 
insulating material because of its excellent reflective power for heat rays; the in- 
sulating layer is composed of many layers of corrugated Al foil, the air spaces 
between the layers increase the heat insulating property. Advantages are high in- 
sulating capacity, light weight (1 m.3 corrugated Al foil weighs only 6% Ibs.), 
and it can be used up to 550° C., it is sanitary, insensitive to humidity, and free 
from bacteria. Ha (14a) 


Alfol Heat Insulation (Der Alfol-Warmeschutz) A. v. Zeerteper. Schweizer- 
ische Bauzcitung, Vol. 102, Jan. 27, 1934, pages 43-47. Alfol, the 
newest insulating material, is made of Al foils about .1-.005 mm. thick. Whereas, 
for instance, polished Cu reflects 96% of heat rays Al reflects 95%. However, due 
to atmospheric oxidation heat reflection of Cu decreases to 22%, while that of 
oxidized Al deereases only to 93%. Alfol insulation air layers are subdivided by the 
bright foil to decrease radiation losses. The foil is so dimensioned and arranged 
that the heat transmission at the contact point is reduced to a minimum. Cases 
of application are cited: insulation of refrigerator cars, insulation on steam turbines. 

GN (14a) 

A New Technique for Constructing Fixed Bridge Work. E. A. Borern. 
Dental Cosmos, Vol. 70, Nov. 1933, pages 1052-1056. Relates principally 
to casting gold alloys onto porcelain facings. The facing should be contoured so 
that it will not be crushed by the contraction of the gold in cooling. Author pre- 
fers centrifugal casting with the mold at a red heat. Slow cooling to minimize the 
difference in temperature between the porcelain and gold is recommended. The por- 
eelain facings should be covered by investment in order to avoid excessive heating in 
soldering. OEH (14a) 


METALS & ALLOYS 
Page MA 368—Vol. 5 


bo 


10 





Stelliting Valve Steels. F. R. Banks. Mechanical World & Engineerin 
Record, Vol. 95, Jan. 26, 1934, pages 71-72. The treatment of ih. 
and inserts consists of applying a layer of stellite to the seat surfaces, this being 
done by means of an oxy-acetylene torch. ‘‘Stelliting’’ is not a welding process but 
might be described as a high-temperature brazing process. The ‘‘stellite’’ welding 
rods for exhaust valves contain: 65% Co, 27% Cr, 4% W, 1.25% C, 2.7% gj 
Rockwell hardness = 45, melting point 1276° C. This grade is more ductile and 
less liable to crack when used upon steel having high expansion characteristics 
The composition of a harder grade is given as: 40-50% Co, 25-30% Cr, 15-20% 
W, 2.5-2.75% C, Rockwell hardness 58. Troubles with this grade, caused by 
cracking, were attributed to the class of steel (Co-Cr), rather than to the brittle- 
ness of the stellite itself. The use of austenitic steels overcomes these troubles but 
these steels cannot be heat-treated after applying stellite. With martensitic steels 
it is possible to restore their structure by heat-treating. Method of application and 
type of flame used are discussed as well as bond and grain structure. Stelliting jn- 
creases the cost of the finished valve by about 10%. Kz (14a) 

The Catalytic Effect of Lead During Hydrogenation by Sodium Amalgams (Sur 
l’action ravorisante du plomb dans les hydrogénations par l’amalgame de sodium) 
GABRIEL Bertrann & S, Detaunry-Auvray. Bulletins de la société 
chimique de France, Vol. 53/54, Oct. 1933, pages 1126-1129. Previous 
assumption that the presence of foreign metals inhibits the catalytic action of Na 
amalgams with reference to the hydrogenation process could not be confirmed. The 
authors found that amalgams containing 0.1-0.2% Pb can be pulverized just as 
easily as pure amalgams. At a concentration of 0.5% Pb, the amalgams however 
become too hard and furthermore decompose too slowly during the hydrogenation 
process. EF (14a) 

Progress in Sintered Hard Metals (Fortschritte auf dem Gebiet der Sinterhart- 
metalle) Kart Becker. Metallwirtschaft, Vol. 13, Mar. 2, 1934, pages 159- 
160. Review of patents issued during the last four months on carbides, borides, 
silicides and nitrides of W, Mo, Co, Nb and N. CEM (14a) 

Use of Aluminum Foil. Journal of Commerce, (Shipbuilding and Engi- 
neering Edition) Dec. 7, 1933, page 7. A system of metallic insulation 
for marine purposes, utilizing 0.007 mm. crumpled aluminum foil for heat and 
sound insulation for high temperatures as in turbines and for low temperatures ag 
in refrigeration. JWD (14a) 

Copper Heaters (Heizkérper aus Kupfer) Gesundheitsingenieur, Vol. 56, 
June 17, 1933, page 287. Critical discussion on Cu vs. Fe as structural ma- 


terial for heaters. The 7-8 times larger thermal conductivity of Cu is insignificant 
for heaters with smooth surfaces. The heat exchange does not only take place by 
direct transmission but also through radiation. The radiation power of (Cu : cast 
Fe = 0.16 : 3.35. Cu is only adapted for ribbed radiators whose exterior heat 
exchange areas are 20-50 times larger than the interior heat absorbing areas. 
Longer ribs can be utilized with Cu radiators which properly designed require the 
following space Cu : cast Fe = 1: 4.5, weigh only 1/5-1/6 of cast Fe heaters, are 
immune toward corrosion, require shorter heating times due to the lower spee. 
heat of Cu and to the reduced weight and space required and are easier to control. 

WH (14a) 


Directions for Copper Roofing (Préscriptions pour des Traveaux de Couverture en 
Cuivre) Cuivre et Laiton, Vol. 6, July 15, 1933, pages 319-322. General 
technical instructions for using Cu as a covering material in architecture. Ha (14a) 

Compo Bearings. Automobile Engineer, Vol. 23, Sept. 1933, page 347. 
Discusses an oil retaining P-bronze bearing being produced by Messrs. Hardy 
Spicer and Co., Ltd. Absorbs oil up to 40% of the volume of the material, re- 
quires no lubricator holes or oil grooves, and any increase in temperature brings 
oil to the surface on the bearing. Will withstand pressure of 75,000 Ibs. /in.2. 

RHP (14a) 

Application of Light Shapes in Agricultural Machinery Construction (Uber die 
Verwendung von Leichtprofilen im Landmaschinenbau) G. Pottert. Techoische 
Blatter der deutschen Bergwerkszeitung, Vol. 24, Jan. 28, 1934, page 43. 
Author deseribes successful application of light steel shapes to construction of 
potato grading machines. Such machines are considerably lighter than corresponding 
wooden structures. An essential advantage of light shapes is simple joining of parts. 
They are either welded or screwed together. Field will be promoted by use of rust 
resisting steels. GN (14a) 


Light Metal Boats (Leichtmetaliboote) A. PyszKa. Schiffbau, Schiffahrt 
und Hafenbau, Vol. 34, Nov. 21, 1933, pages 406-407. Drawings and 
photographs of a fast German police boat recently made entirely of light metal 
alloys. Due to the advance in corrosion resistant Al alloys, the hull was also 
made of light metals. WH (14a) 


Wrought Clasps with Plastic Bases. M. E. Niswoncer. Journal American 
Dental Association, Vol. 20, Nov. 1933, pages 2031-2038. Lists 7 re- 
quirements of wrought wire clasps in design and function. Metal clasps were used 
as early as the beginning of the 19th Century. Uses a 12%-Pt alloy of high 
proportional limit and tensile strength and considers such wrought gold wires su- 
perior to any cast clasp. In contouring the clasp the metal should be annealed 
after each bend is*made, because bending cold works and hardens the wire. An- 
nealing or softening is accomplished by heating to a dull red heat and plunging 
into cold water or acid pickle solution. (Abstractor’s note: Many alloys used in 
dentistry are softened by quenching from a red heat but are hardened by slow 
cooling.) Reports that the elongation of these wires may be reduced as much as 
88% by heat treating (slow cooling) and considers this the cause of much break- 
age. Anneals clasps before they are put into service as a means of avoiding break- 
age. OEH (14a) 


Copper Pipes in Sanitary Plumbing (Le Tuyau de Cuivre en Plomberie sanitaire) 
Muzarp. Cuivre et Laiton, Vol. 6, Dec. 15, 1933, pages 567-570. 
Economical and sanitary advantages of using Cu in plumbing materials are a 

Ha (14a 


Aluminum. Electrical Uses of the Metal and Its Light Alloys. A. W. Murr. 
Electrician, Vol. 111, Nov. 24, 1933, pages 637-640. The high conductivity 
of Al and its light alloys and their non-magnetic characteristics contribute to their 
use in electrical service. Electrical applications fall into three groups: use as 4 
conductor, for non-magnetic purposes, and for general mechanical properties. Ex- 
amples of each type of service are discussed. CBJ (14a) 


Metal Bearing with Permanent Lubrication (Metallager mit Schmierung auf 
Lebensdauer) Max Motpennaver. Die Umschau in Wissenschaft und 
Technik, Vol. 37, Dee. 16, 1933, pages 1003-1005. Refers to porous 
metallic bearings which incorporate 30-40% by volume of oil. The bearings are 
made up with Cu and Sn (Zn) powder, compressed, brought to moderate tempera- 
ture and dipped into the lubrication oil which fills the pores. Advantages claimed: 
Low oil consumption, nevertheless perfect lubrication, no metal losses during manu- 
facture, less wear, no maintenance costs. Test results, microphotographs. WH (14a) 


Light Metals Making Their First Conquest in Bridge Construction (Lettmetallene 
har gjort sin forste erobring paa brobygningens omraade) Retpar Lunv. Tecknisk 
Ukeblad, Vol. 81, Mar. 29, 1934, page 194. Describes the rebuilding of 
an old bridge in Pittsburgh where Al was used in place of steel with the result 
that the dead weight of the bridge was reduced by 750 tons. BHS (14a) 


Seams for Fourdrinier Wires. 11. Kurt Jaun. Wire & Wire Products, 
Vol. 9, Feb. 1934, pages 47-49. German methods of obtaining endless 
belts for Fourdrinier paper making machines are described. The welding operations 
for joining the wire cloth are illustrated and the procedure described in erie) 








t Position of Airship Constructicn, Particularly of the Construction of Air- 
ship- frames (Der heutige Stand des Luftschiffbaues, insbesondere des Luftschiff- 
gerippebaues ) Hans Epner. Zeitschrift fiir Flugtechnik und Motorluft- 
schiffahrt, Vol. 24, June 6, 1933, pages 311-316; Vol. 24, June 28, 1933, 
pages 331-341 Comparative discussion of details in the construction of LZ 
127, LZ 129, Akron, R 100 and R 101. Properties of the light metal alloys em- 
ployed in the construction of these airships are discussed and tabulated. Attention 
ig called to a new alloy DM 31 of the Diirener Metallwerken (yield point 40-42 
kg./m.2, tensile strength 50-52 kg./m.2), which with better physical properties 
possesses the same degree of corrosion resistance. Although Duralumin has been 
mainly employed in the construction, except in the R 101 in which partly stainless 
steel has been used, the developments in welding will open a new field for steel in 
airship construction. Kz (14a) 

Progress in the Industrial Application of Copper and Its Alloys. J. W. Donatp 
son. Metallurgia, Vol. 9, Feb. 1934, pages 111-113. Mentions 0-free Cu 
and newly developed Cu alloys. iy JLG (14a) 

The Future Trend in Forged and Cast Light Alloys. W. C. Devereux. Metal- 
lurgia, Vol. 9, Feb. 1934, pages 101-102. An expanding demand for high- 
quality Al alloys is anticipated. JLG (14a) 

Beryllium Copper Challenges Existing Materials. C. H. Davis. Machine De- 
sign, Vol. 5, Mar. 1923, pages 23-24. Springs for automatic telephones, 
motor brush holders and similar applications where electrical conductivity as well as 
high resistance to continuous alternate stress is a factor have been made of this 
material. The alioy in the form of diaphragms gives excellent service as borne out by 
laboratory fatigue tests. Annealed wires of the smaller sizes are woven into cloth 


and subsequently heat treated. Tensile strength of individual strands — 140-160,000 
ibs./in.2. Further applications discussed are gears, pinions, cams (weight redue- 
tion), valve guides (hard wearing surface), Bourdon tubes, bearings (low coeffcient 


of friction). Hard rolled sheets yield 165-210,000 Ibs./in.? tensile strength. 
Electric spot welding of Cu-Be has been accomplished on a commercial scale. Brazing, 
silver soldering and soft soldering are feasible. Cu-Be nickel plates easily. WH (14a) 

Copper and Its Alloys in Watchmaking (Le Cuivre et ses Alliages dans les 
Traveaux d’Horlogerie) V. Briarp. Cuivre et Laiton, Vol. 6, Dec. 30, 1933, 
pa 591-593. The importance of Cu and its alloys for the movement of 
wal and other parts is pointed out. Ha (14a) 

Utilization of Light Metals in Shipbuilding (Uber die Verwendbarkeit von Leicht- 
metaiien im Schiffbau) Ortro ScuticutinG, Schiffbau, Schiffahrt und Hafen- 


Vol. 34, Sept. 15, 1933, pages 317-319. The drawbacks of Al aye 
its | price and lower rigidity due to the smaller mass required. The greater 
stability against tropical influences, fire and moisture proofness and favorable 
stre) spec. weight ratio permit Al alloys to compete with wood in shipbuilding. 
In cases an increase of ship stability or reduction of deplacement is aimed 
at mploy larger ship engines, stronger armaments (warships) and higher speeds 
(s boats). Greater possibilities for sheet material than for cast and wrought 
pa e seen. Discusses the various German brands available from the following 
vi nts (1) interior parts not exposed to any substantial stress. Hard rolled 
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pure Al of 99.59% and Mn-bearing Al are chiefly utilized. The smoother surfaces 
of metals as compared with steel and galvanized Fe are of great significance 


wi spect to paint coatings and their maintenance. (2) Stressed members of 
up ructure: bridge, fundaments, transverse bulk-heads, load carrying parts. 
D iin types are best suited. If corrosion occurs, plated material offers a 
re (2) Hull, decks, longitudinal units. Hard rolled Al alloys with 5-10% 
M utilized besides Duralumin. The former costs 1.5 times as much as the 
Jatt Hydronalium ean be hot riveted and welded, Cast alloys suited for ship- 
bt » are Silumin and KS Seewasser. A recent German invention, Alfol, (Al 


insulation material opens a new field. WH (14a) 


Fifteen Years of Dental Research at the National Bureau of Standards. Witmer 
( r. Journal American Dental Association, Vol. 21, Jan. 1934, pages 
8-64 Reviews work which has been done at the Bureau of Standards in 
cooperation, first, with the Weinstein Research Laboratories, and since April, 1928, 
wit! Research Commission of the American Dental Association. OEH (14a) 

Condenser Tubes. Tin, July 1933, pages 15-18. While condenser tubes 
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are now made of non-ferrous metals and alloys comparatively little Su is used in 
thi Recent investigations show that 70/30 brass tubes are satisfactory but liable 
te zincifieation; addition of As to a 70/29/1 arsenical brass eliminated this 
trouble entirely, Another satisfactory alloy for condenser tubes used by the British 


Navy is a composition of 76% Cu, 22% Zn and 2% Al. Straight Sn-Cu alloys 
have not given satisfaction but a brass with 3-4% Sn has recently given consistently 
good results in marine work over several years. Ha (14a) 


The White Alloys of Tin, The Type Metals and Solders. 7in, Jan. 1934, pages 
6-9 After historical remarks as to their early history the properties of alloys 
used as type metal and in solders are discussed. The composition varies according 
to hand or machine setting; today 2-20% Sn, 12-18% Sb and the balance Pb 
is used. 3 grades of solders are distinguished: 1. best solder in which Sn pre- 
dominates, 2. medium solder, consisting of equal parts of Sn and Pb, 3. common 
solder, with Pb predominant. Pure Sn makes a good solder. The melting point 
must be low enough to avoid injury to the metals to be joined, the solder must 
form an alloy with the metals, it must have adequate strength and reasonable 
corrosion resistance, and adequate fluidity at the soldering temperature. These 
points are discussed in detail. Ha (14a) 


Markets for Tin. Tin, Jan. 1934, pages 4-5. Use of tin metal and tin 
sheets in refrigeration and air-conditioning is expanding. Ha (14a) 
An Improved Method of Metal Coating Celluloid Foils for Offset Printing and 
Book Printing (Ein verbessertes Verfahren zum Metallisieren von Zelluloidfolien 
fiir Offsetdruck und Buchdruck) Technische Blatter der deutschen Bergwerks- 
seitung, Vol. 24, Feb. 25, 1934, page 109. After discussing disadvantages 
of former methods applied in metal coating such foils, new process is described. 
GN (14a) 
Miss America X To Have Monel Metal Propellers. Stee/, Vol. 93, Aug. 28. 
1933, page 38. Shafts are 1% in. diameter and 10 ft. 4 in. long. Physical 
Properties are: ultimate strength, 110,000 lbs./in.2; yield-point, 100,000 Ibs. /in. 2; 
elongation in 2 in., 18%, and reduction of area, 60%. MS (14a) 
Lubricant Contains Lead in Metallic Form. Steel, Vol. 93, Sept. 11, 1933, 
Page 34. Note describing ‘‘Bestolife,’’ a product of the Armite Laboratories, 
Los Angeles. It is used as a gear and bearing lubricant, packing, and belt dressing, 
and contains from 10 to 65% of finely divided Pb in a lubricant vehicle. Product 
is claimed to withstand temperatures up to 430° F. MS (14a) 


Metallic Packings for High Pressures. Railway Engineer, Nov. 1933, pages 
342-344, An investigation of the subject of fluid leakage which led to the 
introduction of a new type of rod packing for steam and Diesel engines. WH (14a) 


Diesel Engines of 33% Ib. per B.W.P. Motor Ship, Vol. 14, Dee. 1933, 
page 318. The bottom half of the crankease, the timing case, the reverse gear 
casing, the inlet manifold. the cam box, and all the covers of two 160 b.h.p. 
Gleniffer engines are manufactured of aluminium and show a 14% saving in weight. 

JWD (14a) 

Silver and Its Uses in Chemical Plants. Metal Industry, London, Vol. 42, 
Mar. 31, 1933, pages 345-346. Physical and chemical properties of Ag are 
briefly described, its special value for chemical plant construction lies in freedom 
from oxidation, resistance to various commercial acids, high thermal and electrical 
condnetivities and mechanical characteristics. It ean now be rolled or drawn down 
to 0.0005”. Applications in acetic acid plants, in jewelry, surgical instruments are 
acttned. The relatively high cost of Ag is counterbalanced in many instances by 

Properties and the high scrap value of Ag. Ha (14a) 
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Stratosphere Craft Presents Materials Problem. \/achine Design, Vol. 5, Aug. 
1933, pages 27-28. The utilization of Dow metal for stratospheric crafts opens 
a new field due to the physical properties of this Mg alloy which is 1/3 lighter 
than Al and has a bursting pressure of 100 lbs./in.2 The gondola of stratosphere 
balloons consists of orange peel-like segments joined by welding. 
peened and tensile strength of, the welds proved to be 90% 
plates. Pb dust is used as ballast material. 


Seams are not 
of the strength of the 
WH (14a) 

Xilith Aircraft Show (Le 13é@me Salon de |’Aéronautique) Paut Mazer. La 
Revue Industrielle, Vol. 63, Mar. 1933, pages 121-125. 
of engines is discussed. Cylinder heads cast in Y alloy in 


2 leading French firms are illustrated. 


Contact Metals and Contact Care. P. Mann. Metal Industry, 


Construction 
permanent molds by 
FR (14a) 


London, Vol. 


43, July 7, 1933, pages 3-5. Materials for electrical contacts are dis- 
cussed. Metals of the Pt group, also Ag and Au are too expensive for com 
mercial purposes and alloys widely used are Pt-Ni or Pt-Co; W-Mo is par- 


ticularly resistant to wear; binary alloys give usually less wear than the base 
metals of which they are composed. Of the ternary alloys only Au-Ag-Pt and 
Ag-Pd-Co are used. Instructions for mounting and maintaining contact points 
are given. Ha (14a) 
The Part Played by Non-Ferrous Metals at Century of Progress Exposiiion. 
R. G. Kine. Metal Industry, N. Y., Vol. 31, Dee. 19233, page 401. 
Exhibits of non-ferrous metal manufacturers are briefly discussed. PRK (14a) 
Lead Bronzes in Automobile and Aircraft Motor Industry (Erwiderung auf ‘‘Blei- 
bronzen in Automobil- und Flugzeugmotorenbau) Max Armuruster. Deutsch 
Motorzeitschrift, Vol. 10, Aug. 1933, pages 156-160. Discussion of a previous 
article of E. Semmler (Deutsche Motorzeitschrift, Vol. 10, June 19283, paces 
120-126). Writer denies that crank-shaft bearings offer ay difficulties which 
are admitted in case of highly stressed connecting rod bearings so that white 
metal bearings still offer the best material available. According to the writer’s 
investigations, failures of connecting rod bearings are due to minute cracks 
starting at the bearing surface but not due to inadequate joints between bearing 
and bearing shell as advocated by Semmler. Before the cracks show up a gain 
in hardness was noticed. The cracking and breaking out of pieces is ascribed to 


fatigue. Microscopic evidence is furnished showing that the joining of the bearing 
and bearing back does not represent a simple soldering process. EF (14a) 
Specifications and Characteristics of Dental Materials. Greorce C. Parrin 


BARGER & W. T. Sweeney. Journal American Dental 
Vol. 21, Apr. 1934, pages 658-664. Trade names and manufacturers of 
dental materials which have been certified to the Research Commission y th 
manufacturer are given. The metals include amaigam alloys. inlay casting golds, 
dental mercury, and wrought gold wire alloys. A revised specification for amalgam 
alloy is given. The composition requirements for the amalgam alloy are: Ag 65% 
min., Cu 6% max., Zn 2% max., and Sn 25% min. OEH (14a) 

Rare Earths and Their Utilization (Seltne Erden und ihre Anwendung) 
QuasEBartT, Die Umschau in Wissenschaft & Technik, Vol. 38. Mar. °5, 
1934, pages 244-246. Deals with the chemical treatment of monazit sand. 
Particular attention is paid to the use of cerium which is prepared by elec- 
trolysis of Ce chloride. Pyrophoric metal, an alloy of Ce with Fe is a widely 
used material. Ce improves the quality of Mg flashlight and it is utilized in 
glass industry in addition to neodymium. Neodymium and praseodymium yielded 
valuable artificial precious stones. Thorium is utilized as an alloy element in 
metallurgy, as a catalyst in chemical fields and for medical purposes, as a 
substitute for BaSO4 in X-ray diagnosis. Thorium oxide is utilized as refractory 
material. Its melting point is 3000°C. WH (14a) 


Developments in the Light Weight Constructions of the Rolling Stock of the 
German State Railroad (Fortschritte in der Anwendung des Leichthawes auf die 
Personenwagen, Verbrennungstriebwagen und Beiwagen der Deutschen Reichsbahn) 
K. Otto. Organ fiir die Fortschritte des Eisenbahnwesens, Vol. 
10, 1934, pages 31-34. Traces recent advances in light weight construc- 
tion accomplished by improvements of design, utilization of high-grade structural 
steels and adoption of are welding in place of riveting. Due to the latter change 
weight savings of 31% are arrived at on passenger cars. Due to their higher 
initial costs, light metals were not employed in place of structural steel whose 
physicals and. weldability have been recently improved materially. Otto states 
that equal strength properties presumed, the same total weights could be se- 
cured with steel construction as with light metal alloys. Data and steel profiles 
employed are given with reference to the vehicle concerned. EF (14a) 

Aluminium in Boat and Shipbuilding. G. W. Lacey. Shipbuilding & Sh’ p- 
ping Record, Vol. 43, Jan. 18, 1934, pages 66-67. A 
application of the aluminum alloys Duralumin, Alpax, Silumin, Birmabright, 
M. G. 7, and Hiduminium R. R. 66 in marine work with special reference to 
their properties, strength, treatment and resistance to corrosion in relation to 
such work. JWD (14a) 

Most Important Structural Materials for Metal Aircrafts (Die wichtigsten Baustoffe 
von Metall-Luftfahrzeugen) W. AckerMANN. Die Umschau in Wissenschaft 
& Technik, Vol. 38, Feb. 25, 1934, pages 166-168. The evolution of 
Duralumin is reviewed and its properties summarized. Skleron ace-hardens at 
20°C. and contains 12% Zn and 0.1% Li. Lautal, Aludur, Aldrey and Aeron 
are aged at 100°-150°C. Elektron, a Mg alloy containing 10% Al is equivalent 
to Duralumin in regard to physical properties, but is less corrosion resistant. 
Microstructures showing intergramular corrosion of Duralumin are given. Protee- 
tive coatings of oil or cellulose lacquers, bituminous and metal coatings check 
atmospheric corrosion attack. Hydronalium, an Al alloy with 10% Mg shows 
remarkable corrosion resistance against seawater and alkalies. WH (14a) 


Magnesium Metal for Treating Water (Magnesiummetall! fiir Wasseraufbereitung) 
H. Bacnu. Gesundheitsingenieur, Vol. 56, Nov. 18, 1933, pages 545-547. 
Mg can be advantageously used for eliminating excess of chlorine in water which 
has been treated with hypochlorites or Clo gas. The resulting MgClo is soluble 
in water so that no passification of the filter takes place. Dechlorinating the 
water supply of a town of 100,000 inhabitants would cost 0.07 Pfennigs/m.3 
H20, a water consumption of 200 1./capita/day and 0.5 g./m.3 free (Me 
(= 10 kg.) in the water presumed. Mg chips and turnings are particularly 
suitable in physico-chemical and economie regard. Free COo partly responsible 
for the corrosion of Fe pipe lines can be fixed by Mg metal. Data on laboratory 
tests are presented. The author calculates that the additional expenses for a 
water consumption of 20,000 m.° HeO/day containing 20 mg. free (00/1. 
would amount to 0.33 pfennigs, while the water price in Germany is 6-20 
pfennigs/m.3 The increase of MgClo and Mg bicarbonates in the drinking water 
due to the effect of a Mg filter is insignificant. Bach furthermore suggests the 
utilization of Mg filters for rendering (boiler) water alkaline. After fixing all 
free COo, hydroxyl-ions form. The pH value can be brought up to 8 and higher 
by Mg. WH (14a) 

Duralumin in Modern Furnitvre (Le Duralumin dans l’Ameublement moderne) 
V. Cuertty. Cuivre et Laiton, Vol. 6, Sept. 15, 1933, paces 419-421. 
The development of metal furniture and its influence on decorative art is dis- 
cussed. French styles are described. Ha (14a) 

Better Instrument Springs. Ronert W. Carson. Electrical Enoineerina, 
Vol. 53, Feb. 1934, pages 282-286. Characteristics and stability of ner- 
formance of instrument springs are of prime importance; phosphor bronze which 
is used quite generally was investigated with respect to its suitability. The con- 
i processes of mamaufacture which lead to most satisfactory performance 


are Ha (14a) 
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Benzene Synthesis from Carbon Oxide and Hydrogen at Ordinary Pressure. XI! 
Tests on Co-Cu-Th and Co-Cu-U Catalyzers. XII Tests on Co-Cu-Th-U Catalyzers. 
XHIl Investigations on Ni Catalyzers (1), (2), (3), (4) (Uber die Benzinsynthese 
aus Kohlendioxyd und Wasserstoff unter gewéhniichem Druck. X!. Versuche fiber 
den Co-Cu-Th und Co-Cu-U Katalysator. X11. Versuche fiber den Co-Cu-Th-U Kata- 
lysator. X11] Untersuchungen iiber die Nickel-Katalysatoren (1), (2), (3), und (4) 
Kenjyt Fuyrimura & SuuNnzo Tsuneoxa. Scientific Papers Institute of 
Physical and Chemical Research, Tokyo, Vol. 22, Nov. 1933, pages 189-197, 
198-201, 242-247, 248-2538, 254-258, and 259-263. (In German.) These 
6 papers present wealth of experimental data from extensive investigations into 
the suitability of various metals and over 100 metal combinations as catalyzers 


in the benzene synthesis. WH (14a) 

Thallium and its Compounds. Recent Developments in Production and Use. 
James C. Muncnu. Chemical Trade Journal, Vol. 93, Sept. 8, 1933, pages 
173-174; Sept. 15, 1933, page 195. See ‘‘Recent Developments in the 


Preparation and Uses of Thallium,’’ Metals & Alloys, Vol. 5, Mar. 1934, 
page MA 89. WHB (14a) 


The Industrial Applications of Thallium and Its Compounds. Journal Society 
Chemical Industry, Vol. 52, Aug. 25, 1933, pages 687-689. Large-scale 
production of thallium compounds from zine blende as a by-product of lead and 
zinc manufacture has decreased the price from $15/lb. in 1928 to $7.50/Ib. 
in 1932. Aside from industrial uses, thallium alloys are of interest. Alloys 
of Ti and Ag have high lustre and remain untarnished on exposure to air. 
Tl-Al-Ag alloys are extremely resistant to chemical reagents including HCl and 
HeS, the most satisfactory of which contained 10% Tl, 10% Al and 80% 
Ag. Addition of Ti to Pb-base bearing metals improves their resistance to de- 
formation. Pb-Tl alloys are used for electrical fuses. Fe-Ni alloys with 0.1-5.0% 
Tl are used for ‘‘powder cores.’’ The 10-20-70 Ti-Sn-Pb alloy is very resistant 
as an electrode in the deposition of Cu from acid solutions. VVK (14a) 

What is Block Tin Pipe? Domestic Engineering, Vol. 142, Dec. 1933, pages 
112-113. Processes of manufacture discussed. Kz (14a) 

Commercial and Economic Significance of Aluminum Foil as Heat Insulation Ma- 
terial (Technisch-wirtschaftliche Bedeutung von Aluminiumbronzefolien als Warmeisola- 
tion) Brennstoff & Warmewirtschaft, Vol. 15, July 1933, page 132. 
Tests of E. Schmidt at the Technische Hochschule Danzig verified the excellent 
heat insulation properties of Al foil (‘‘Alfol’’) in comparison with diatomaceous 
earth and otner insulation materials on the market. Alfol weighs only 1/10 of 
the insulation materials employed at present but shows 100% better insulation 
properties. EF (14a) 

An Interesting Application of Copper: Distilling Columns (Une trés intéressante 
Application du Cuivre: Les Colonnes a distiller) G. DuBors. Cuivre et Laiton, 
Vol. 7, Feb. 28, 1934, pages 81-86. A brief history of the distilling 
column of Cellier-Blumenthal is given and the application of Cu for its parts 
recommended. Ha (14a) 


Zinc Base Alloy Die Castings Find Steadily Widening Field of Automotive Applica- 
tion. JoseruH GrEsCHELIN. Automotive Industries, Vol. 69, July 15, 1933, 
pages 72-76. Zine base alloy die castings are used for decorative purposes 
in auto construction, in the production of different accessory items, and for 
many other purposes. The greater stability of the new alloys is the main reason 
for the wider application. In the early days lead and tin were considered as 
‘*specifics,’’ and were actually put into the alloys. These 2 metals in the be- 
ginning were certainly not regarded as the worst type of contamination. Many 
fractures were experienced with die castings in warm tropical climates, but the 
advantages from the manufacturers’ point were so outstanding, that users and 
die casters carried on despite difficulties. The development of high purity zinc, 
of the order of 99.99% purity, has made available a range of alloys which 
meets demands of automotive service. The writer sets down in a number of tables 
some common as well as unusual applications of zine Wase alloy castings, the 
effect of normal aging upon certain critical physical properties of zine alloys, 
and a comparison of the physical properties of certain zine base alloys with 
those of other case materials. This comparison is of value to the engineer when 
considering whether a substitution of materials may be safely recommended. 
The writer also points out that an intensive research program is under way in 
many quarters. Briefly, it is being carried out along the following lines: (1) 
development of new alloys and manufacturing technique; (2) study of physical 
properties of these materials; (3) effects of aging; (4) effects of elevated tem- 
perature; (5) effects of atmospheric conditions. DTR (14a) 


Electro-Magnets for Handling Materiats (Electro-Aimants de Levage) Géranres. 
Arts-et-Métiers, Vol. 85, Mar. 1933, pages 96-101. In first section, electri- 
cal theory for computing magnets is given. In second section, use of Cu and 
Al in windings are discussed. In last section, structures of magnets used in 
various cases are reviewed and illustrated. FR (14a) 


Occurrence and Utilization of Some Rare Elements (Vorkommen und Verwendung 
einiger seltner Elemente) F. Hermann. Die Metallbérse, Vol. 24, Feb. 3, 
1934, pages 145-146. (1) Be: 0.5 x 10-69% of the earth’s crust, occur- 
rence, price — 600 R.M./kg. metal containing 99% Be and 1% Fe, crude 
beryl mineral — 150 R.M./ton. (2) Ga: 0.1 x 10-9%, Mansfeld production 
— 60 kg. per annum cut down the price 1/18, i. e., to 10,000 R.M./kg.; 
utilization as thermometer material up to 1000°C. and in lieu of Hg in dental 
fillings. (3) Ti: 0.8 x 10-89%, also experimented with in dental industry. 
Price — 1400 R.M./kg. (4) In: 9 x 10-99%, used for medical purposes against 
sleeping sickness. (5) Rh: 1.0 x 10-9%, utilized as catalyst and alloying ele- 
ment for noble metals. Present price 15,000 R.M./kg. corresponding to $5,800 
at the present exchange rate. EF (14a) 


Cells. F. V. Hartman. Domestic Engineering, Vol. 42, Sept. 1933, pages 
137-138. Discussion of methods employed in forming aluminum are a 
a 


Aluminium Castings In Automobile Railway Car and Vehicle Construction (Alu- 
miniumguss im Treibwagen und Fahrzeugbau) ’. Harti. Verkelrstechnik, 
Vol. 51, Feb. 5, 1934, pages 57-60. Fully discusses the subject under the 
following headings: (1) Weight saving possible by utilization of light metal 
castings. (2) Problems concerning materials and shaping processes. (3) Spring 
mounting and shock absorption. (4) Surface treatment and protective coatings. 
(5) Utilization examples and economy. Fatigue tests on structural members with 
and without intermediary rubber layers (damping) resulted in fracture after 
7000 and 400,000-420,000 shocks. Corrosion fatigue tests revealed the favorable 
properties of Al-Si alloys. Additions of Cu, Zn, Mg in amounts exceeding 1% 
materially reduced the corrosion fatigue strength. Corrosion underneath protective 
paint coatings is not encountered with light metal alloys unlike Fe. Paint coatings 
adhere better on castings than on rolled material. Cr and Ni plated light metal 
alloys are inferior to plated parts of Cu or steel. High grade finishing of light 
metal surfaces yields a metallic lustre effect similar to plated material. 26 
applications of light metal alloys in vehicle construction actually in use are 
listed and 13 representative illustrations presented. The initial costs, disregard- 
ing a few exceptions, are higher in the case of light metal constructions than 
with those in steel but the author claims the following advantages with refer- 
ence to the special utilization discussed: (1) shorter driving times, (2) lighter 
motors or increase of pay load in case of equally strong motors, (3) saving in 
electricity, lubrication oil, coating and coating maintenance costs. WH (14a) 


Unusual Sheet Metal Work on Airport. Sheet Metal Worker, Vol. 25, Jaa. 
1934, pages 40-41. The method of applying sheet Al to structural steel 
in the buildings of the Shushan Airport, La., without seams, bolts or screws 
showing is described and illustrated. Ha (14a) 
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Light Metals in Vehicle Construction (Leichtmetalle im Kraftfahrzeughay) 
Verkehrstechnik, Vol. 51, Jan. 20, 1934, page 36. Due to its high 
torsional and bending strength, Duralumin is particularly suited for vehicle body 
construction. Duralumin bicycles weigh 4.7 kg. instead of 10.6 kg. for steel. 
The favorable heat dissipation from rubber tires mounted on Duralumin wheels is 
stressed, Silumin chill castings are now made at the price of gray cast Fe but 
the weight is greatly reduced. Elektron has a low spec. weight of only 1.8-1.83 
is tough and strong and has a low impact strength. Elektron wheels withstand 
50% larger compressive stresses than cast steel ones and weigh 50% less. 
A combination of Elektron and steel saves 41% of an all-steel wheel. Hydro- 
nalium, an Al alloy with 5-15% Mg is corrosion resistant, can be riveted and 
welded and shows the following physicals: tensile strength — 55-66 kg./mm.2, 
yield point — 45-50 kg./mm.2, elongation — 15-10%. If employed in com- 
bination with other alloys, electrolytic action is excluded by insulating layers of 
linen soaked in lacquer. WH (14a) 

Copper for Water Lines (Kupfer fiir Wasserleitungen) L. W. Haase & O. 
UrtsaMe. Die Umschau in Wissenschaft & Technik, Vol. 38, Jan. 21, 
1934, pages 64-66. Present low price, high strength and new joining 
possibilities increased the demand for Cu as pipe material. Salts, acids and bases 
present in the soil do not attack Cu. After a film of cuprous oxide has been 
formed, the dissolution of Cu is retarded. Cug0 represents a rather stable com- 
pound. Cu offers a better material for pipe lines than Fe in the case of hard 
water which tends to form incrustations. Cu is also best suited to carry soft, 
aggressive cold water, but it should be dismissed in the case of acid water 
where the dissolving action of the liquid may surpass the formation of Cuo0, 
In the absence of O2, no metal goes into solution. The physiological effect of 
Cu on the human body is discussed at length. 1-2 g. Cu cause no poisoning. 
0.1-0.2 g. Cu can be digested daily without harmful effects. Many of the food- 
stuffs contain appreciable quantities of Cu. WH (14a) 

Substitute for Amalgam Fillings for Teeth (Ein Ersatz der Amalgamfiillungen 
fiir Zahne) Die Umschau in Wissenschaft & Technik, Vol. 38, Mar. 4, 
1934, pages 183-184. Gallium melts at 39°C., is stable in boiling H.0 
and not poisonous. Experiments to substitute amalgams by an alloy of Ga with 
Sn, Cd and Bi (melting point — 90°C.) were not successful due to too quick 
a hardening of the alloy. Cd is also poisonous when in contact with Au fillings. 
Recent tests of E. Feiler (Zahndrztliche Rundschau, 1934, No. 7) on a 
Bi-Ga alloy yielded better results. The alloy is worked the mouth with hot 
teols. Tests on corrosion resistance, workability, adhesion, shrinkage, hardness 
and edge stability furnished excellent results so that the replacement of amalgams 


is predicted. WH (ida) 
Tin-wrapped Cheese. Jin, Mar. 1934, page 7. Claimed that cheese wrapped 
in tinfoil will keep for an almost indefinite period. Ha (14a) 


Ferrous (14b) 
M. GENSAMER, SECTION EDITOR 


Construction of a Compressed Air Pipe Line of 2500 Meters Length (Construction 
et Installation d’une Conduite d’Air Comprime de 2.500 Metres de Longueur) 
L. Perreau. Arts-et-Metiers, Vol. 85, Feb. 1933, pages 41-48. Pressure 
inside of tubes is 6.5 kg./em.2, test pressure is 12 kg./em.2 (170 lbs./in.2). 
Temperature varies from 90°C. to 20°C. below zero. Steel used has the following 
composition: C 0.09-0.12; Mn 0.40-0.45: Cu 0.3-0.5; P and S less than 0 05. 
Tensile strength is 36-40 kg./mm.2 and elongation (on 100 mm.) is 26-30%. 
Special devices are used allowing provision for thermal expansion. Details on con- 
struction are given. FR (14b) 


The Uses and Applications of Stainless Steels. Watter M. MitcHe tt. /ron 
Age, Vol. 131, May 11, 1933, page 743, ad. sec. pages 12, 14. Paper 
presented at the ‘‘Stainless Steel Meeting’’ in New York. Gives interesting and 
useful account of the range of application of this material in light of present ex- 
perience. VSP (i4b) 


How Steel Aids in Harnessing Colorado River. A. H. Arien. Steel, Vol. 93, 
Dec. 18, 1933, pages 21-24, 32. Deals with the Boulder dam development, 
with chief attention to the pipes for the hydraulic-power and outlet-works tunnc's 
and the cableway for transporting and handling them. Will require 17,000 tons of 
reinforcing steel for concrete, 150 miles of 2-in. pipe for cooling concrete, and 
50,000 tons of steel plates for the tunnel pipe. Cableway, which has a clear span 
of 1260 ft. and can handle 150-ton sections, comprise 6 main cables, with 3-in. 
diam. cable of locked-coil construction. Cable weighs 22 Ibs. lineal ft. and has a 
breaking strength exceeding 500 tons. MS (14b) 


Full Spoke Unit for Welded Wheel Drawn from Strip. A. H. Arren. Steel, 
Vol. 94, Mar. 5, 1934, 23-25. Describes manufacture of automobile 
wheels by the Cleveland Welding Co., Cleveland. Rims and full-formed spokes, 
drawn from strip steel, are bent to circular shape and flash welded. Rims are 
formed to the desired contour by 3 separate rollings. Spoke unit is riveted to the 
rim. Former is Cr plated, while latter is japanned and striped. MS (14b) 


Welded Burial Vaults Immune to Water and Rust. A. H. Arren. Steel, 
Vol. 94, Mar. 26, 1934, pages 25-27. Describes practice of the Sozonian 
Vault Co., Bucyrus, 0. Bell and base of vault are fabricated from 12-gage ingot- 
Fe or steel sheets. Top and sides of bell are formed from a sheet and this central 
piece and the 2 ends are assembled by oxy-acetylene welding on the outside and 
electric welding on the inside. Vaults are tested hydrostatically to insure air tight- 
ness. They are then bonderized and finished in porcelain enamel or hard baked 
varnish with wrinkle effect. MS (14b) 


The Right Metal for the Right Job is Problem for Refractories Man. C. E. 
Bates. Brick & Clay Record, Vol. 83, July 1933, pages 22-23. An 
investigation as to the various materials used in machinery for making refractories 
seems to point to alloy steels as the best for wearing property. Cast Fe has a great 
resistance to wear but is mechanically not as satisfactory as for instance ee a, 


Light Construction in Building Railroad Cars (Leichtbau bei Schienenfahrzeugen) 
R. Corett. Technische Blatter der deutschen Bergwerkszeitung, Vol. 
24, Mar. 4, 1934, pages 144-146. In describing new German constructions 
author shows how considerable savings in weight can be effected by extensive use 
of welding and better utilization of mechanical properties of steel. In certain cases 
it seems more economic to use pressed and welded steel constructions instead of 
applying more expensive light Al alloys. GN (14D) 


Bearing Metals and Pressures. M. P. Darron. American Machinist, Vol. 
78, Mar. 14, 1934, page 211. A few examples of high-pressure bearings 
(locomotives, gun carriages, ete.) are described; experiments indicated that regard- 
less of rotary or sliding movement the stationary journal should be harder than the 
moving part. The steel used had 0.8% C and a Brinell hardness of 500-600. The 
view is expressed that failures of bearings must often be ascribed to the elastic 
= of the metal used not being high enough to stand a suddenly taped 
; Ha 


Reducing Cooling Costs In By-Product Plants. B. T. Du Pont. Iron Aoe, 
Vol. 131, May 4, 1933, pages 704-705, adv. sec. page 22. Discusses results 
of tests conducted on cast Fe internally finned sections in by-product cooling coils. 
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Modern Prisons Made Breakproof by Special Steels. E. A. France. Steel, 
Vol. 94, Jan. 15, 1934, pages 21-23. ‘*Prison steel’’ refers to those steel 
which are open to tampering with files, drills, blow-torches, etc. They are 
provided in both solid and laminated alloy steel bars, plates, and flats, with 
round bars and hexagons predominating. Almost all, however, are made up of 
plies, alternately of hard and soft steel. Designs usually embody 5 or 9 plies 
or 12 inserts. Plies are made of 2 types of steel. Most generally used type contains 
1.00-1.10% C and 0.30-0.40% Cr. Other is a nonannealable steel possessing self- 
hardening properties. Both should be heat treated. In manufacturing prison steels, 
inserts are first assembled to form a cage based on a steel ring. Cage is inserted 
into ingot-mold, by suspending from the top, and molten soft C steel is bottom 
east about it. MS (14b) 


What the User Should Know About Free-Cutting Steels. H. W. Granam. 
Iron Age, Vol. 131, June 8, 1933, pages 903-904, adv. sec. page 12. 
Taken from a paper read before the Baltimore chapter of the American Society 
for Steel Treating. Discusses the effect of S content on free-cutting steels, the 
competition of the open-hearth with Bessemer converter for making these steels, 
factors which make for free-cutting, behavior in heat treating and economic im- 
portance of using the cold-finished product. Includes a table giving the compositions 
of Bessemer and open-hearth screw steels. VSP (14b) 


Rail Joints and Their Maintenance. Witt1am E. Ganp. Railway Engineer- 
ing & Maintenance, Nov. 1933, pages 548-549. Discusses various practices 
and stresses importance of proper application and upkeep. WH (14b) 


Oil Pipe-lines. A. C. HartLey. Mechanical World & Engineering Record, 
Vol. 94, Dee. 8, 1933, pages 1176-1177. Very long pipe lines are sub- 
ject to heavy expansion loads. A successful type of joint is described and the 
composition of a suitable pipe material is given as follows: 0.05-0.15% C, 
0.30-0.60% Mn, max. 0.06% P, max. 0.06% S, max. 0.20% Si. The pipes 
were lap welded. During the past few years welding has been increasingly used 
for repair work on pipe lines. Kz (14b) 


To Pave English Tunnel with Cast-Iron Blocks. Steel, Vol. 94, Jan. 8, 1934, 
page 43. From Overseas Engineer. Mersey tunnel between Liverpool and 
Birkenhead will have 50,000 sq. yds. of road surface formed of cast-Fe sections, 
the studs of which are hardened by a special chemical process in casting. MS(14b) 


Tin Can ‘‘King for a Day’’ in Nation’s Steel Consumption. Stce/, Vol. 94, 
Jan. 15, 1934, pages 10-11. Analysis of steel consumption in the container 
industry. Includes chart showing consumption in gross tons from 1922 to 1933. 
Since 1924, it has never been less than 1,000,000 tons annually. In 1933, it 
was 1,682,998 tons only 563 tons less than the peak in 1929. MS (1i4b) 


Pinless Clothesline Made of Steel Wire Rustproofed by Galvanizing. Steel, 
Vol. 94, Jan. 29, 1934, page 30. Introduced by Price Mfg. Co., Chicago. 
Middle of a 41” length of wire is coiled and the ends are bent at opposite 

ht angles to form a 1-ft. link. Hooks produced by bending join link with the 
soiled section of the adjoining link, the 2 wires being given 1 twist to provide 
the spring action necessary to hold the ends secure and the clothes to the 
line. 25-ft. Tine weighs 2 Ibs. MS (14b) 


Highway Guard of Steel Pipe Defiects Runaway Cars Back onto Road. Steel, 
Vol. 93, Nov. 6, 1933, page 42. Machined Steel Casting Co., Alliance, 0., 
has developed a highway guard comprising a horizontal pipe of 4-in. outer diameter, 
mounted on suitable bearings which permit it to rotate freely. Pipe is supported 
by heavy rolled steel standards rigidly bolted to a concrete base or it is mounted 
on a highway fence. MS (14b) 


Large Uses of Steel in Small Ways. No. 254-257. Steel, Vol. 94, Jan. 22, 
1934, page 34; Feb. 12, 1934, page 35; Mar. 5, 1934, page 34; Mar. 26, 1934, 
page 42. Deals with oily waste cans; ‘‘C’’ clamps; tool holders; and gaskets. 

MS (14b) 

Stainless Equipment. Oxy-Acetylene Tips, Vol. 13, Apr. 1934, page 89. 
Brief description of some brewery equipmen: of stainless steel. Ha (14b) 

Alloy Steels in European Mining Equipment. Mining Congress Journal, 
Vol. 20, Jan. 1934, page 33. Excerpts from article in Revue du Nickel, 
Apr. 1933. Cites examples of the use of nickel alloy steels with 2 to 3.5% 
Ni, and nickel! chromium steels, for car axles, couplings, suspension bars, pins, 
and nuts. Increased safety, reduced weight of equipment, and high resistance to 
wear and shock are some of the advantages gained. BHS (14b) 

Recent Progress in Steel Alloys. Journal of Commerce (Shipbuilding and 
Engineering Edition), Jan. 25, 1934, pages 1-2. A review of recent appli- 
eations of stainless steels to marine work for corrosion resisting purposes, to the 
"se of nitrided steels, to developments in tool steels and cutting alloys and to 
the use of alloy steels for such purposes as chains, tools, and other PD ciab) 

Steel Supersedes Wood in the Construction of Barrels for Beer. [ron Ace 
Vol. 132, Dee. 28, 1933, pages 22-24. Describes the manufacture of steel 
barrels by the Buhl Stamping Co., Detroit. The barrel consists of an inner and 
outer shell spaced about % in. apart with space filled with insulating material. 
Design is such that thermal insulation is equal to that of wooden barrels. Welding 
is important in the construction. Cites advantages of steel over ee 

SP ( ) 

Many Castings Are Used In Largest Testing Machine. Foundry, Vol. 61, Sept. 
1933, pages 38, 40. Describes the use of castings in the construction of the 
world’s largest machine for testing materials. The machine was constructed by 
the Baldwin-Southwark Corpn., Philadelphia, for the University of California. All 
castings were made by the Standard Steel Works Co., Burnham. VSP (14b) 

The Application of High Grade Steel in Reinforced Concrete. Fritz Empercer. 
Structural Engineer, Vol. 11; Dee. 1933, pages 475-477; discussion, C. G. 
Lynam, Feb. 1934, page 116; Structural Engineer, Vol. 12, Mar. 1934, 
pages 160-178; discussion, pages 178-183. Lecture before the Institution of 
Structural Engineers, London, Dec. 1933. Large scale experiments in Germany and 
Austria showed conclusively that even with the highest grade of steel available in 
the market today the strength of concrete is normally in such excess over that of 
steel, that, using normal concrete of 2,000 lbs./in.2 and ordinary pemvantagee of 


reinforcement, it is superfluous to restrict the concrete stress when making 
culation. D 


| 


lagram shows testing results gained on concrete specimens containing steel 
conerete of known strength. It reveals that the line of failure does not follow 
that of the yield point of the steel as the percentage of reinforcement increases 
until it reaches the intersection of the line of the concrete. Lynam states that the 
physical properties of steel are not altered by encasing it in concrete and that the 

real modulus of elasticity is much larger than is commonly assumed.’’ Part II. 
The use of high yield point steel in reinforced concrete cannot be economical with- 
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are given in some 25 illustrations cover (A) the safety factor of 
the permissible load as against the breaking load and (B) the limiting of the per- 
missible stresses in to avoid dangerous cracks. The greatest progress achieved 
in reinforced concrete in the last few years are (1) the use of systems of wire 
net 4,000 Ibs./in.2 and (2) the loteg steal 
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out of the steel. While the breaking strength is merely a symbol of the strength 
of the steel, the yield is of paramount significance since the elongation connected 
with yield results in the collapse of the structure. Conclusions: we have no steel to 
match the conerete. Reduction of restrictions imposed on concrete are necessary. 
Restriction of the permissible stresses to not less than half the yield point of the 
Save erable, (max yield point — 60,000 tbs./in.2) if there is no danger of 
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Box Section Side Rails Triple Stiffness and Save Weight in New Studebaker Frame. 
JoserPH GESCHELIN. Automotive Industries, Vol. 69, Sept. 30, 1933, pages 
396-399. Studebaker’s 1934 line has been mounted on a box type frame, 
adopted after a survey. of current European practice. Results of torsion and shear 
tests of 3 types of frames, carried out on Midland Steel chassis machines, are 
discussed. DTR (14b) 

Cast Iron Flaggings In Plants Handling Costly Materials (Les Dallages en Fonte 
dans les Manutentions de Matériaux de Prix) J. Duavernas. La Fonte, 
Vol. 2, Jan. 1933, pages 251-253. Cast Fe flags are shown preferable for 
making floor when it is a matter of handling costly materials particularly if these 
are in pulverized state and if trucks have to roll on the floor of the plant. Ex- 
ample of application of cast Fe flaggings is described for a plant of La Néthe in 
Belgium where nickel matts from New Caledonia are treated. With the French 
process, Ni oxide is pulverized before being sintered for reduction and it is im- 
portant to recover lost dust which falls on the cast Fe pavements. Furthermore, it 
is estimated that annual savings obtained in transportation and handling are higher 
than cost of flaggings themselves. FR (14b) 

The Development of Water-Tube Boilers. C. H. Davy. Inspection, Vol. 4, 
Jan. 1933, pages 1-46. Includes discussion. Paper read before the Institution 
of Engineering Inspection Nov. 9, 1932. After discussion of various types of boilers 
and the latest developments in design the application of riveting, forging and weld- 
ing in the production of boiler drums is dealt with. Material subjected to high 
stress during the manufacturing process is readily attacked by chemical embrittle- 
ment and metal fatigue. Welding offers the advantage of stress relieve after fabri- 
cation. In the U. 8. A. and Germany there has been a marked fall in the produc- 
tion of riveted drums, particularly for those with pressures exceeding 150 lbs./in.2 
Methods of inspection of boiler drums are touched upon. Changes in physical prop- 
erties of materials used in the manufacture of boiler pressure parts between tem- 
peratures of 400-800°F. are discussed. Experience has shown that mild steel can 
scarcely be considered a reliable material for superheated tubes where a final steam 
temperature in excess of 840°F. is required. At this temperature the resistance of 
mild steel to creep is very much reduced, and there is a distinct liability for 
spheroidization of the carbide. Alloy steel tubes are recommended having a high Ni 
and Cr content together with some percentage of elements as W or Ti to act as 
a stabilizer and prevent intercrystalline breakdown at working temperature. , 

Kz (14b) 

The Metallurgists’ Contributions to Automotive Development. P. M. Hetopr. 
Automotive Industries, Vol. 69, July 15, 1933, pages 64-68. The writer 
has discussed this subject of progressive automotive development thoroughly. Pri- 
marily the alloy steel industry was developed to meet the need for better materials 
of construction for automobiles. After mentioning heat treatment and nitriding, the 
writer points out the importance of a small amount of Al in all grades of nitralloys. 
The use of Ti in cast iron, and the extensive applications of Zn alloys and Al and 
Mg alloys are discussed. Although there have not been any revolutionary develop- 
ments in bearing materials, yet all the improvements in Sn-base white metal alloys 
may be ascribed to the progressive research work done by the metallurgist. 

DTR (14b) 

The Common Carbon Steels. J. R. Miriter. Heat Treating & Forging, 
Vol. 20, Feb. 1934, pages 76-79. Points out that these steels could be used 
more extensively for purposes for which they are now considered inferior if producers 
would engage in research to improve their composition and treatment. MS (14b) 

Steel Frame Is Essential in Modern Home Construction. ArexanperR MILLER. 
Steel, Vol. 94, Feb. 5, 1934, page 32. From an address before the Brick 
Manufacturers’ Association, Jan. 24, 1934. Steel-frame construction of residences 
provides a fireproof and non-shrinkable frame and a home which is safe in thunder- 
storms and resistant to earthquake shocks. Flexibility in design is possible. Standard 
sections can be used in construction. MS (14b) 

Breaks in Cast Iron Pipe Gridiron Systems. W. C. Mazer. Journal American 
Water Works Association, Vol. 24, Nov. 1932, pages 1717-1723. A 
record of the causes of 222 breaks in the cast iron pipe gridiron system of the 
Indianapolis Water Co. over a period of 35 years, 1897-1931, yielded the following: 


Settlement 26.1% 
Electrolysis ’ 30.6% 
Increased Pressure (fire pressure) 7.2% 
Vibration 7.2% 
Improper care by others (after pipe is exposed) 6.8% 
Defective pipe 5.9% 

ing 4.0% 
External blow 3.6% 
Flood 4.5% 
Water hammer 1.8% 


Miscellaneous and unknown (including soil corrosion) 2.3% 
VVK (14b) 


Design and Manufacture of Large Gears For Industrial Service. Tuomas Hotto- 
way. Iron Age, Vol. 131, June 29, 1933, pages 1020-1023, adv. sec. page 14. 
Part of an address read before the American Gear Manufacturers Association. 
Outlines the designing and making gears of large size and weight for modern rolling 
mill drives. Manufacturing processes illustrated cover gears weighing as much as 
138 tons, the teeth of which are cut by a special form milling machine. A horse- 
power formula used in designing the gears is given. Includes a number of tables. 


VSP (14b) 
The Development of Materials for Poppet Valves. C. C. Honcson. Metalluraia, 
Vol. 9, Feb. 1934, pages 115-116, 114; Mar. 1934, pages 141-143. Valve 


requirements are discussed. Different valve steels are described and their advantages 
and disadvantages pointed out. There is no best valve steel because requirements 
are different for different engines. Austenitic Ni-Cr steels are used where strength 
at high temperatures is of great importance. Si-Cr steels have the greatest resistance 
to burning and scaling. High-C, high-Cr steels offer the greatest resistance to 
stem wear. A thin layer of Stellite on valve and seat is helpful. JLG (14b) 
The Metallurgical Aspect of Coal-Face Machinery. J. R. Jenxrnson. Colliery 
Engineering, Vol. 10, July 1933, pages 231-233. rief discussion of the 
behavior of metals in service and the procedure adopted in the examination of 
components that have been in service for certain periods of time. Mainly dealt 
with are cutter chains each unit of which is a machined drop-forging, which is 
heat-treated according to the composition of the metal, usually low-carbon, Ni, 
Ni-Cr, or Ni-Cr-Mo case-hardening steel. Another class consists of a Ni-Cr steel 
suitably oil-quenched and tempered. The essential of coal-cutter chains to possess 
durability and strength has led most manufacturers to choose case-hardening steels. 
Discussion of failures of machine parts used in coal-mining. Kz (14b) 
Steel as Material for German Read Construction (Stahi als Werkstoff fir den 
Strassenbau) A. Kurreratu. Die Metallbérse, Vol. 23, Nov. 25, 

1933, pages 1501-1502. Discusses from economic viewpoint the laying out 
of steel-grate high-ways in Germany. Three different bituminous materials are 
employed to insure corrosion stability which is not taken for granted by some 
authors. Cast Fe previously used for road construction yields a greater corrosion 
resistance but shows inferior strength. The cost of the new speedways are 8-9 
R.M./m.2, including 0.13 R.M./kg. steel and 1.00-1.50 R.M./m.2 welding 
expenses. The advantages of this new type of road construction wh demands a 
great quantity of steel, are set forth. EF (14b) 
Patina- , a Rust Resistant Building Steel (Der Patina-Stahi, ein schwer- 
rostender Baustahi) Kiiure. Der Bautenschutz, Vol. 4, May 1933, pages 56- 
57. The addition of 0.2-0.3% Cu results in the formation of a film of metallic 
Cu under the rust, thus pro’ the steel from further corrosion. Discussion of 
the application of the steel in building construction. The steel shows a greater 
resistance to flue gases up to 450°C, ae eS ee ee 
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New Cement Lined Wrought Pipe Has 
Age, Vol. 
wrought Fe pipe known as National ‘‘Duroline’’ pipe. Promising fields of application 
are foreseen in power plants, steel mills, sewage disposal, paper mills, ete. It was 


Broad 


Industrial Application. Jron 
131, May 11, 1933, page 747. 


Describes a new cement lined 


developed by the National Tube Co., Pittsburgh, Pa. VSP (14b) 
Report of Preliminary Investigation of Thermal Properties of Porcelain Enameled 
Steel. Enamelist, Vol. 11, Feb. 1934, pages 11-12, 24. Tests were made 
to find out, by comparison with insulite or celotex, whether the insulating value of 
porcelain enameled sheet steel was sufficient to warrant further study. It was found 
that #£18 gage steel tested was about 2% as good as % in. of insulite in pre- 
venting heat-leak from the inside of a house to the outside on a cold still day; 
and about half as good in preventing heat-input into a house from sunshine. 
Ha (14b) 
Low Hysteresis and Stable Materials for Telephone Industry (Isoperms) (Hystere- 
searme und stabile Werkstoffe fiir die Fernmeldetechnik, Isoperme) ©. Dani & 
J. PrarrennerGcer, Zeitschrift fiir Technische Physik, Vol. 15, No. 3, 
1934, pages 99-106. Operating conditions of devices for telephony and telegra- 
phy over long distances have necessitated certain magnetic properties of the iron 
parts used in these devices, e.g., original permeability, constancy of this permea- 
bility under varying magnetizing conditions in service, hysteresis loss, ete. The 
behavior of different materials available for this purpose are reviewed and their 
magnetic characteristics compared. The investigation of alloys in connection with 
suitable thermal and mechanical treatment has finally led to an alloy of 40% Ni, 
60% Fe with up to 15% addition of Cu which when cold-deformed 90% gives a 
material which simplifies design and reduces size of induction (Pupin) coils. 7 
references, Ha (14b) 
Material Requirements for Telephone industry, in Particular for the Design of 
Pupin Coils (Die Werkstofforderungen der Fernmeldetechnik, unter besonderer Beriick- 
sichtigung des Pupinspulenbaues) R. Gotnpscumipt. Zeitschrift fiir Tech- 
nische Physik, Vol. 15, No. 3, 1934, pages 95-99. The magnetic properties 
of materials used in the design of devices and instruments for telegraphy, telephony 
and radiotechnique, are explained. The method to obtain certain characteristics of 
performance by using solid or powdered materials and materials like invar and isoperm 
are described. 16 references. Ha (14b) 
Novel Magnetic Materials for Pupin Coils. Materials of Highest Magnetic Sta- 
bility. Isoperms (Newartige magnetische Werkstoffe fiir Pupinspulen. Materialien 
héchster magnetischer Stabilitat. Isopermen) ©. Dan, J. Prarrennercer & 
H. Sprunc. Elektrische Nachrichten Technik, Vol. 10, Aug. 1933, pages 
317-332. The characteristic properties of a core, initial permeability, stability, 
and losses due to hysteresis, residual effects and eddy currents are critically dis 
cussed with emphasis on the various metallic materials. Diagrams are presented 
showing the effect of cold rolling from 0-95% upon the magnetic properties (initial 
permeability, hysteresis and instability) of Fe (0.04% C), steel (0.5% C) and 
Ni. Further set of curves reveal how these 3 magnetic properties are affected by 
90% cold rolling with reference to Fe-Ni alloys (0-100% Ni) in the air cooled, 
furnace cooled and water quenched state. The influence of rising degrees of cold 
deformation on the magnetic properties is graphically expressed in the case of FeNi 
with 40% Ni, Fe, and Fe-Ni-Al alloys containing 1.5%, 3% and 4% Al. At 5% 
Al cold deformation of 90% is not feasible. Fe-Ni-Al alloys with 3-4% Al yield 
a core material which can be worked satisfactorily into sheets of low hysteresis 
properties and excellent stability. The relative change of permeability after d.c. 
magnetization is graphically shown for Fe-Ni alloys (25% deformation) and ternary 
Fe-Ni-Al alloys with 3.4% Al. (90% deformation.) The technical difficulties in- 
volved in handling Al bearing Fe-Ni alloys are not encountered if Al is replaced by 
Cu. Four tables compile magnetic data gained on 40/60 Ni-Fe alloys containing 
0-11 % Cu, 4 and 12% Mn, 9% Cr, and 5% Si respectively. Hysteresis loops 
gained on W steel, perminvar, laminated cores, Al-Ni-Fe isoperms and Cu-Ni-Fe 
isoperms are presented. The analogy of the magnetic curves secured on the newly 
invented alloys and on Ni under stress is pointed out. The original paper must be 
consulted for the wealth of data revealing the drastic effects of mechanical deforma- 
tion and thermal pre-treatment in the isoperm alloy groups which surpassed the 
previously employed laminated cores in magnetic and structural regard. EF (14b) 


_ Reinforcement of Orival Bridge (Le Renforcement du Viadue d’Orival) E. 
Frepet. Arts-et-Métiers, Vol. 85, Mar. 1933, pages 83-87. Reinforcement 
of a metal bridge 284 m. long. This railway bridge had brea built in 1863 and 
was not strong enough to resist intensified traffic. Methods used are described. 
FR (14b) 
Steel Capstan (Der Stahigépel) J. Horrmann. Technische Blitter der 
deutschen Bergwerksseitung, Vol. 24, Mar. 4, 1934, pages 149-150. 
Description of a steel made capstan, simple in attendance and operation, of high 
durability and efficiency, light in weight. GN (14b) 
Steel Never Fails. V. G. Ipen. Heat Treating & Forging, Vol. 20, Mar. 
1934, pages 138-139, 141; Steel, Vol. 94, Feb. 12, 1934, page 16. Parts 
of an address before the annual conference of the Iron, Steel and Allied Industries 
of California, Feb. 8, 1934. Discusses some new uses of steel and recent develop- 
ments in steel construction. MS (14b) 
. Selecting Steels for Industrial Gearing. T. 2. Riveour. Machinery, N. Y. 
Vol. 40, Jan. 1934, pages 268-271. A number of case-hardening and full- 
hardening steels for gears and their particular properties and fields of application 
are enumerated. General requirements of steels for gears are discussed briefly. 
Ha (14b) 
Wrought Iron. Ronert W. Morrett. Marine Engineering & Shipping 
Age, Vol. 38, Oct. 1933, pages 360-367. Especially in vessels carrying 
refined petroleum products in bulk, the corrosion of the structural hull material is 
rapid and combined with the action of air and salt ballast water constitutes a set 
of conditions conducive to accelerated corrosion. The application of corrosion-resisting 
material in the hull structure of tankers appears essential and the author shows how 
the substitution of wrought-ifon plates for steel effects a saving in annual expenses 
of approximately 15%, in spite of the increase in the hull weight by about 4.2% 
and initial costs of about 6%. Kz (14b) 
iron Shielding for Telephone Cables. H. R. Moore. Electrical Engineering, 
Vol. 53, Feb. 1934, pages 274-280. If a Pb-sheathed cable is provided with 
a steel armor or is installed in iron pipe conduit there is a lessening of magneti- 
cally induced voltages. A method is outlined for the quantitative prediction of the 
electromagnetic shielding effected by such iron-surrounded telephone cable sheaths, 
experimental verification of its applicability, and the necessary impedance data for 
its utilization. WHB (145) 
Steel Fitted to New Method of Caisson Construction. B. J. Osnorne. Steel, 
Vol. 94, Feb. 19, 1934, pages 26-27. Describes construction and sinking of 
cellular caissons for piers supporting the San Francisco-Oakland bridge. Tabulates 
dimensions and tonnages of plates and shapes involved in each of the 7 being built 
by the author’s firm. A total of 9,046 tons of plates and 3,754 tons of shapes is 
required. Electric are welding will be used in the major portion of the structural 
work, over 60 miles of welding being required. MS (14b) 


Steel Pavements Being Tested in Germany. Excavating Engineer, Vol. 28, 
Jan. 1934, page 27. Steel Paving Is Tried in Germany, Sicc/, Vol. 94, Feb. 19, 
1934, page 25. Section of a street in Diisseldorf was paved with steel grates, 
each 19% ft. long and 3% ft. wide and weighing 397 lbs. Units are either 
bolted or welded together and the depressions and grooves filled with macadamized 
tar, which is reinforced with steel strips. Cost is estimated to be 8-9 marks/m.2 
Writer recalls that a steel company in Sault Sainte Marie, Ont., some 10 years 


ago laid a 200-yd. stretch of %-in. thick solid steel plate paving. MS (14b) 

Large Plates of 18-8 Clad Steel Are Used in Bullding Rotary Dryer. Steel, 
Vol. 94, Mar. 26, 1934, page 32. Describes dryer built by C. 0. Bartlett & 
Snow Co., Cleveland, Ohio. MS (14b) 
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GENERAL (15) 


RICHARD RIMBACH, SECTION EDITOR 


Statistical Methods in Metallurgy (Die Anwendung der Grosszahiforschung in der 
Hiittenkunde) ©. HENGSTENBERG. Technische Mitteilungen Krupp, No. 4, 
Dec. 1933, pages 112-117. Discusses advantages of employment of statistical 
methods in metallurgical and laboratory processes and illustrates it by examples of 
determination of heating value of gases, frequency curves of mechanical properties 
as dependent on composition of steel, quality of tools, etc. Ha (15) 


Research on Metals and Alloys F. C. Frary. Industrial & Engineering 
Chemistry, Vol. 26, Mar. 1934, pages 281-284. A review of some of the 
important considerations involved in the production of a new commercial alloy, with 
emphasis on the effect of impurities in metals, workability in relation to crystal 
structure and annealing, the problem of melting metals, the ‘‘customers’ problems’’ 
dealing with the utilization of the finished product, casting processes, and corrosion 
resistance, MEH (15) 

Recent Progress in Drafting A. S. T. M. Specifications for Steel Castings. R. A. 
Buty. Steel, Vol. 93, Oct. 2, 1933, pages 30-32,34; Oct. 9, 1933, pages 28, 
$0,. 33, 35. Describes and interprets the more important events that have 
preceded, influenced, and attended the adoption of the existing tentative standard 
specifications of the American Society for Testing Materials. MS (15) 


Iron and Steel Developments in 1933 H. M. Boyiston & G. M. Cover. 
Fuels & Furnaces, Vol. 12, Jan.-Feb. 1934, pages 6-10. A brief review 
of progress in melting and heat-treating practice, metallurgical scientifie work, 
and equipment. Ha (15) 

Occupational Diseases of the Mouth. H. B. Baum. Journal American Dental 
Association, Vol. 21, Feb. 1934, pages 247-254. The metals which may 
cause occupational diseases of the mouth are As, Bi, Hg, Ag, Pb, Zn, Sn, P, and Sb, 
Symptoms and industries in which these diseases have been reported are given. 

OEH (15) 

Recipes for the Machine and Metal-working Industries (Rezepte fiir die Maschinen- 
und Metallwaren-Industrie) H. Krause. Max Jianecke Verlag, Leipzig, 1934. 
Paper, 5% x 8% inches, 232 pages. Price 4.50 RM. This, the third edition, 
of this book has been enlarged. The recipes included in the book were accumulated 
by the author as publisher and editor of technical publications. The recipes cover 
melting, pouring, molding, charging and alloying, working of metals, hardening, 
drawing, annealing, aging, soldering, welding and other methods of joining, suriace 
working by grinding, polishing, tumbling, degreasing, pickling and electroplating, 
galvanizing, coloring, lacquering. 

The recipes were not tested by the author but he states an effort was mace to 
choose only those from reliable sources. The book contains 501 recipes and has 
a very complete subject index. Richard Rimbach (15) -B- 


America Self-Contained. Samurt CrowTner. Doubleday, Doran & Co., Ine., 
Garden City, 1933. Cloth, 5%x8% inches, 340 pages. Price $2.00. Among 
a growing number of thoughtful citizens the idea of American national se}! suf- 
ficiency is making strong and rapid headway. The ablest proponent of this theory is 
Mr. Samuel Crowther, who presents in this book an analysis which appears io the 
casual reader to possess common sense and logic. Both advantages and disadvantages 
of the scheme are discussed. 

The reader’s reaction depends, of course, on his point of view as influenced by 
his immediate economic concerns. One whose living now depends on the business of 
importing or exporting, for example, will view the idea with horror. But to the 
citizen who can rise above personal considerations and view the situation as it 
affects the total welfare of the whole country, the logic of economic nationalism as 
so ably explained will make a profound appeal. 

It is no selfish nationalistic policy that Mr. Crowther advocates. It is not ag- 
gressive and would tend to reduce rather than increase the danger of wars sucl) as 
have in the past developed out of the fierce competition among nations for foreign 
markets. With an America operating under a balanced economy-—growing and mining 
and manufacturing the commodities and goods we as a people need and can consume 

-there is the hope of keeping things stable and steadily raising the standard of 
living of all our people. 

We now have a world in which nearly all the nations have quantities of raw ma- 
terials and manufactured goods to sell and very little need to buy. Mr. Crowther 
says, ‘‘The change is a permanent one. The export trade of the world is going the 
way of the whaling trade, and there is just as much chance of restoring it as there 
is of restoring the whaling trade by cutting out electricity and decreeing the world 
wide use of sperm oil.’’ We have discovered that it does not pay to continue to 
lend money abroad with which foreign nations can buy our goods wnless we are 
willing to accept an equivalent amount of their goods in return. Until such time, 
therefore, as we develop a “World State, it seems best to confine our international 
trade to such things as we cannot produce ourselves, coffee, tea, silk, rubber, tin, 
and such items—and of these there are some that we are developing processes to 
make synthetically. 

Mr. Crowther’s book should be widely read, for it will bring understanding of 
many things that have heretofore been vague in the mind of the average man— 
things of vital importance to all of us. Kenneth Reid (15)-B- 


Is There a Test for Machinability? H. W. Granuam. Metals & Allovs, Vo. 
5, May 1934, pages 93-95. Case history recounts the value of negative re- 
sults obtained over a period of 15 years attempting to relate hardness, work 
hardening characteristics, ratio of tensile to shear strength, milling cutter re- 
sults, drilling and ultra rapid photography of metal cutting operations with the 
machinability of Bessemer screw stock. Measurements of power required by 4 
screw machine and metallographic studies were without relation. Though there 
have been many disappointments and much negative data developed real progress 
in the production of free cutting steels has been made. WLC (15) 


Application of Statistical Methods in Practical Cupola Furnace Operation (Die 
Anwendung der Grosszahiforschung im praktischen Kupolofenbetrieb) K. Neustart- 
TER. Die Giesserei, Vol. 21, Feb. 16, 1934, pages 71-74. Investigation by 
statistical methods is a process eminently suitable for investigating conditions in 
rough operations as in foundries, etc. An example of a cupola furnace opera- 
tion illustrates how conditions and factors which are not at once obvious in 
their influence on operation can be related to the general operation. Ha (15) 


Light Metal Developments in 1933. Mining Journal, Annual Review No., 
Vol. 184, Feb. 17, 1934, pages 16-17. Al output increased over 1932. 
A method for production of Al from kaolin is described. Use of Al and Mg 
alloys is discussed briefly. AHE (15) 


Steelworks Adds to Research Facilities at Youngstown. Steel, Vol. 94, Mar. 12, 
1934, pages 30-31. Describes new metallurgical laboratory at the Ohio works 
of Carnegie Steel Co. MS (15) 


Probability in Tin-Plate Practice. Cart B. Post. Metals & Alloys, Vol. 5, 
May 1934, pages 89-92. From curves of relative frequency vs. test values 
a table is constructed showing the probability of a box of 200 sheets con- 
taining various percentages of sheet with tests below a certain value. If a box 
is selected and 3 sheets withdrawn for test the probability of the box con- 
taining certain percentages of sheets changes and is different according to the 
tests from these 3 sheets. A second table is constructed showing the effect of 
the findings of the test upon the probability as to the percentage of bad sheets 
in the box. The application of probability study to the effect of high P on the 
ductility of tin-plate is briefly . A mathematical appendix discusses the 
various formulae and mathematical methods. WLC (15) 











Development of Adnic, A Corrosion and Heat-resisting White Metal Alloy. 
WirttiaM B. Price, Metals & Alloys, Vol. 5, Apr. 1934, pages 71-73. 
This research case history shows a problem divided into 2 stages, (1) testing 
by engineers of all available alloys and (2) the inspection of their results by 
metallurgist and the use of their methods of tests to develop under strictly 
control conditions an alloy that would give the required properties. 6 references. 

WLC (15) 

Casting and Welding—er Compressing and Sintering? (Giessen und Schweissen— 
oder Pressen und Sintern?) Jou. Meurtens. Automobiltechnische Zeitschrift, 
Vol. 37. Mar. 10, 1934, pages 131-132. A new method of obtaining formed 
pieces without casting is described which is said to be a serious competitor to 
easting or welding as practically no waste or rejects occur. Metal powder or 
fine chips, with additions if required, are sintered (fritted) together by high- 
frequency current without first melting the material as in the usual methods; 
the eddy currents produced by the high frequency unite the metal powder or 
grains whereby & porous, spongy structure of great strength is produced. The 
material is called ‘‘capillary metal’’ or ‘‘sinter bronze’’ or also ‘‘fritted metal.’’ 
It is suited particularly for friction bearings as the porous structure fills with 
oil over the whole piece, and in Germany has found use in automobiles. Ha (15) 

Ford Champions the Small Plant. BurNHAM Finney. Iron Age, Vol. 131, 
May 4, 1933, pages 695-697. Henry Ford visualizes the breaking up of 
large industries into small plants about the countryside. During past decade he 
has established 7 such plants within a radius of 20 miles, employing from 12 
to several hundred workers. This plan gives employees many advantages. This is 
a practical demonstration of Ford’s theory that industry and agriculture mast 
be more closely allied. VSP (15) 

Scrap tron Broken in Blasting Pits. RupotpH Frucutincer. Jron Age, 
Vol. 131, May 11, 1933, page 735. Abstract of paper in Explosives Engi- 
neer. Deseribes armored blasting pits for breaking scrap Fe to furnace size as 
used in Germany. VSP (15) 


Economic (15a) 


Possibilities of Increasing the Gold Production of Canada. H. C. Cooxe & W. 
A. Jounstone. Engineering, Vol. 136, Nov. 17, 1933, page 552. From 
a read before Section C of the British Association, Sept. 13, 1933. LFM (15a) 

Self-Sufficiency of German Metal Industry on German Material (Aufbau der 
deutschen Metallindustrie aus deutschen Werkstoffen) Guertier. Oberflichen- 


technik, Vol. 11, Jan. 16, 1934, pages 16-17. The question is discussed how 
the ting metal raw materials in Germany suffice for meeting the whole demand 
on metals (Al, Mg), hard metals (W, Mo, Ta), heavy metals with high 
melting points (Fe, Ni, Cu) and with low melting points (Zn, Pb, Sn) and 
rar als, besides about 30 more metals used for alloying. To be independent, 
‘ tructures would have to be replaced to the greatest extent by light metals, 
ste remaining mainly for tool steels and high quality (stainless, etc.) steels. 
Al u in the electric industry can be replaced by Al which can be had in any 
quantity. Ni ean be replaced by certain combinations of Cu-Ni, Fe-Mn, etc., also 
by Cr. Cr can be replaced in steels by Si, Mo, W. Ag is hardly required, as also 
Au. To carry out such program many new metallurgical problems will have to be 
solved Ha (15a) 


The Evolution of the Zinc Industry. J. A. Frencu. Metal Industry, London, 
Vol. 44, Jan. 12, 1934, pages 34-36. Brief historical sketch of use; distri- 


bution of production with particular respect to the British Empire, uses of Zn, 
mo as brass, protective coating of metals, manufactured products, are discussed. 
Ha (15a) 


The British Foundry Industry in 1933 (Die britische Giesserelindustrie im Jahre 
1933) V. C. Fautxner. Die Giesserei, Vol. 21, Apr. 13, 1934, pages 158- 
15 Review of ferrous and non-ferrous foundry activity; a general im- 
provement over the preceding 3 years could be stated. Ha (15a) 
The Fallacy of Average Flat Prices for Castings. F. N. Frynn. Metal Indus- 
try, N. Y., Vol. 32, Feb. 1934, page 47. A schedule is given showing price 
differentials for various weights per casting, either solid or with dry sand cores. 
This is used in place of quoting an average price per pound for all work. 
PRK (15a) 
Nickel in 1933. Mining Journal, Annual Review No., Vol. 184, Feb. 17, 
1924, page 13. Canadian Ni output increased from 15,164 short tons in 
1982 to 42,293 tons in 1933. AHE (15a) 
Copper in 1933. Mining Journal, Annual Review No., Vol. 184, Feb. 17, 
1934, pages 11-12. World Cu production is estimated as 1,199,171 short 
tons. Stocks were reduced from 788,598 to 640,259 tons. AHE (15a) 
Tungsten in 1933. Mining Journal, Annual Review No., Vol. 184, Feb. 
17, 1934, page 13. W output was about 11,000 tons in 1933. AHE (15a) 


Year Ends Worse Than It Began for Belgium. Stec/, Vol. 94, Jan. 1, 1934, 
pages 171, 174. Reviews conditions in the iron and steel industry during 
1933. Gives statistics on average monthly production, imports, and exports for 
1913, 1930—Oet. 1933, including those for Luxemburg. MS (15a) 


Canada Starts to Come Back in 1933. Steel, Vol. 94, Jan. 1, 1934, pages 
200-201, Review of the iron and steel industry. Includes table of produc- 
tion of iron and steel for 1923-1933. MS (15a) 


Depression Lifting for Ore Industry, Stec/, Vol. 94, Feb. 12, 1934, pages 19, 
42. Statistics of the Lake Superior Fe-ore industry for 1932-33. In 1933, 
shipments amounted to 21,672,410 gross tons. MS (15a) 
on Better Merchandising is Need in 1934. Steci, Vol. 94, Jan. 1, 1934, pages 
3-95, 102. Discusses 1934 prospects in the following important steel con- 
suming groups: railroads, canning, petroleum, and automobile industries; and 
building, construction, and public works. MS (15a) 


Motor Cars Take Fifth of Steel Output. Stec/, Vol. 94, Jan. 1, 1934, pages 
96-98. Tabulates consumption ratios of main groups in the United States 
for 1922-1933, and distribution of various finished steel products in % and in 
gross tons to consuming groups for 1933. Latter are based on returns from 86 
operating companies. Consumption of the 16,245,720 tons of finished rolled 
steel produced in 1933 was automotive, 20.95%; containers, 12.25%; buildings, 
12.18%; railroads, 8.04%; oil, gas, water, 4.88%; machinery, 3.63%; ex- 
ports, 3.61%; agriculture, 3.01%; and all other, 31.45%. MS (15a) 


_ Alloy Steel Is Destined to Become Tonnage Product of Wide Use. Steel, 
Vol. 94, Jan. 1, 1934, pages 99-101. Reviews status of the alloy steel 
industry in the United States. Tabulates percentage of consumption by groups 
and by products for 1928-1933, and percentage of distribution of individual 
products to consuming groups in 1933. Consumption by groups in 1933 was auto- 
motive, 68.28%; machine tool, 3.57%; oil industry, 1.96%; agricultural, 2.07%; 
construction, 0.66%; exports, 0.29%; railroads, 0.92%; ship-building, 0.47%; 
and miscellaneous, 21.78%. MS (15a) 


oe Steel Production Is Up 31%, Pig Iron 23%. Steel, Vol. 94, Jan. 1, 
Y34, pages 117-118. Tabulates per capita production of pig-iron and steel 
ingots and castings in United States, 1880, 1890, 1900, 1910-1933; produc- 
tion of pig-iron and steel ingots and castings in the different countries of the 
> 1913, 1925-1933; and exports and imports of the principal countries, 
rang 1930-1933. In 1933, production of steel and pig-iron respectively in gross 
a United States, 23,076,000 tons and 13,083,000 tons; Germany, 
‘'i00‘see tons and 5,125,000 tons; Great Britain, 6,980,000 tons and 
tong .200 tons; Russia, 6,500,000 tons and 7,000,000 tons; France, 6,485,000 
Jen, tad ,6.265,000 tons; Belgium, 2,655,000 tons and 2,705,000 tons; and 
an 2,200,000 and 1,900,000 tons. World production was 65,281,000 tons 
eel and 48,083,000 tons pig-iron. MS (15a) 
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Belgium-Luxemburg Lead in Per Capita Use of Steel. Stec/, Vol. 94, Jan. 1, 
1934, pages 116-117. In 1933, average per capita consumption was Belgium- 
Luxemburg, 418 lbs.; United States, 410 lbs.; Great Britain, 302 lbs.; France, 
including the Saar, 301 lbs.; Germany, 233 lbs.; Russia, 107 lbs.; Italy, 94 lbs.; 
and Japan, 45 lbs. MS (15a) 


Tax Spenders’ Halcyon Days Pass; Ore Firms Let State Sue. A. J. Hain. 
Steel, Vol. 94, Jan. 1, 1934, pages 107-108. Reviews the tax situation of 
the iron ore mining companies in Minnesota. Cites evidences of extravagance in 
public buildings and payrolls in range communities, and examples of high taxes. 
In past 10 years, the mining companies’ total tax bill has averaged more than 
$20,000,000 per year. Taxes paid to the state and local communities amount 
to 23% of the gross value of the ore at the mine. In 1933, taxes represented 
about 50% of the gross value of the ore shipped. Although containing only 
% of the state’s population, the mining district pays 14% of all state and 
local property taxes. MS (15a) 


Metal Mining in South Dakota, 1933—Advance Summary. Cuas. W. HENDER 
son. United States Bureau of Mines Mineral Market Reports No. M.M.S. 
239, Jan. 9, 1934, 1 page. Au and Ag output in South Dakota in 1933 
increased to 510,058 and 127,529 oz., resp. AHE (15a) 


Gold, Silver, Copper and Lead in South Dakota and Wyoming (Detalied Statistics 
—Mine Report) Cuas. W. Henpverson. United States Bureau of Mines, 
Statistical Appendix to Minerals Yearbook, 1932-33, pages 31-37. Gold, 
Silver, Copper, Lead and Zinc in Montana (Detailed Statistics—Mine Report) 
T. H. Mririer. Ibid 39-54. Gold, Silver, Copper, Lead, and Zinc in New 
Mexico and Texas (Detailed Statistics—Mine Report) Cuas. W. Henperson. 
Ibid 77-90. Gold, Silver, Copper, Lead, and Zinc in Utah (Detailed Statistics— 
Mine Report) C. N. Gerry & Paut Lurr. /bid 91-102. Gold, Silver, Copper, 
Lead, and Zinc in Idaho and Washington (Detailed Statistics—Mine Report) 
C. N. Gerry & T. H. Mitier. Jbid 117-139. Gold, Silver, Copper, Lead and 
Zinc in Colorado (Detailed Statistics—Mine Report) Cuas. W. Henperson. 
Ibid 141-162. Gold, Silver, Copper, Lead, and Zinc in Arizona (Detailed Statis- 
tics—Mine Report) C. N. Gerry & T. H. Miter. Jbid 187-197. Gold, Silver, 
Copper, Lead, and Zinc in California and Oregon (Detailed Statistics—Mine Report) 
V. C. Hetxes & Cuartes Wuite Merrit. bid 199-224. Ore Concentration 
(Detailed Statistics). Metallurgical Results and Flotation Reagents T. H. Miter 
& R. L. Kipp. Jbid 225-238. Gold, Silver, Copper, Lead, and Zinc in Nevada 
(Detailed Statistics—Mine Report) V.C. Herxes & Cuartes Wuite MERRILL. 
Ibid 239-250. AHE (15a) 


Tungsten Industry in 1933—Advance Summary. Franx L. Hess & H. W. 
Davis. United States Bureau of Mines, Mineral Market Reports No. 
M.M.S. 273, Apr. 20, 1934, 1 page. In 1933, 895 tons of concentrated 
W ore (reduced to an equivalent of 60% WOs) was produced in the United 
States, as compared with 396 tons in 1932. AHE (15a) 


Aluminum industry in 1933—Advance Summary. H. W. Davis. United 
States Bureau of Mines, Mineral Market Reports No. M. M. S. 262, 
Feb. 15, 1934, 3 pages. New Al produced in the U. 8. during 1933 was 
85,126,000 ibs., valued at $16,174,000 (104,885,000 Ibs., $20,453,000 in 
1952). World Al production exclusive of Russia declined 10% to 134,000 tons. 
Uses in 1933 are reviewed. AHE (15a) 


Value of Mineral Products of the United States, 1930-1932, By States, Summary. 
M. B. Crark & E. T. Suvury. United States Bureau of Mines, Mineral 
Market Reports No. M. M. 8. 265, Mar. 9, 1934, 1 page. Tabular. AHE (15a) 


The Empire and Copper. Wm. Cutten. Industrial Chemist, Vol. 10, Feb. 
1934, pages 44-45. A brief survey of the economics and development of 
copper in the British Empire. RAW (15a) 


The Aluminum Industry in Scotland. Gro. Borex. Proceedings Institution 
of Mechanical Engineers, Vol. 125, May 1933, pages 13-66. The alumi- 
num industry in Scotland includes manufacture of alumina and carbon electrodes 
and the electrolytic production of the metal. Analyses of available raw mate- 
rial are given, processes and plants described at iength; statistics of production 
are included, Ha (15a) 


Five-Year Outlook for Steel. Ronert E. BaKer & Harotp R. Moornovuse. 
Iron Age, Vol. 131, May 11, 1933, page 739. Taken from article in Jan. 
1933 issue of Harvard Business Review. At times production may rise ahove 
60%, as measured in present capacity, but it is unlikely that average output 
will exeeed that figure in next 5 yrs. Manufacturers look forward to an increase 
in consumption in welded pipe of all sizes and for all purposes. Includes table 
to show advantages to steel industry accruing from water transport, or a com- 
bination of rail and water transportation over all rail haulage. VSP (15a) 


Causes of Price Cutting in Foundries (Worauf sind die Preisunterbletungen 
mancher Giessereien zuriickzufiihren?) G. Krens. Zeitschrift fiir die gesamte 
Giessereipraxis, Vol. 55, Feb. 18, 1934, pages 72-74; Mar. 4, 1934, pages 
89-91. Author considers at length determination of prices of castings, de- 
termination of working time per piece, accurate determination of sales prices, 
pattern costs, simple and rapid methods for determining production costs. 
Numerical examples are given. GN (15a) 


The Use of Research in Industrial and Commercial Progress. Cuartes F. Kert- 
TERING. Year Book American Iron & Steel Institute, 1933, pages 56-66. 
Research is promoted in a company (1) as a basis for advertising, (2) because the 
other fellow does it, (3) to solve a particular trouble and (4) to make an 
analysis of the industry and its problems and trends. (4) is the type of research 
industry must use in the future. Research will pay for itself if you will give it 
a four years’ start. 40% of the research budget should be applied to work on 
the present product, 40% on advance problems and 20% on speculative future 
problems. VVK (15a) 

The Economic Value of the Steel Industry to the United States. Greorce H. 
Cuarts. Yearbook American Iron & Steel Institute, 1932, pages 115-125. 
See Metals & Alloys, Vol. 4, July 1933, page MA 228. VVK (15a) 

British Steel Trade Now on the Upgrade. J. A. Horton. Steel, Vol. 94, 
Jan. 1, 1934, pages 163-164. Review of iron and steel trade in Great 
Britain in 1933. Includes statistics on average monthly production, imports, and 
exports for 1913, 1930—Oct. 1933. MS (15a) 


Reactions of Steel against Competition of Reinforced Concrete (Les Réactions de 
VAcier vis-a-vis de la Concurrence du Béton armé) A. De Marnerre. Revue 
Universelle des Mines, Series 8, Vol. 10, Mar. 1, 1934, pages 117-121; Mar. 
15, 1934, pages 152-158. Principal points in favor of using reinforced 
cenerete in place of steel structures are resistance against atmospheric influences 
and fire, and also its lesser sensitivity against bending stresses; the continuity 
of the whole structure reduces maximum values of stress. On the other hand, 
foundations are much heavier and costlier. Means to improve conditions for steel 
structures by using stainless steels, protective coats, etc., are discussed and new 
designs described where steel and reinforced conerete have been combined in a 
structure to make it more economical, lighter and fitted to conditions of load. 

Ha (15a) 

Zinc Industry in 1933—Advance Summary. H. M. Meyer. United States 
Bureau of Mines Mineral Market Reports No. M. M. 8. 267, Mar. 7, 
1934, 3 pages. The production of distilled and electrolytic Zn in the U. 8. 
in 1933 was 337,269 short tons, valued at $28,331,000 an increase of 52% 
in quantity and 113% in value over 1932. AHE (15a) 
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Rolled Zinc in 1933—Advance Summary. H. M. Meyer. United States 
Bureau of Mines Mineral Market Reports, No. M. M. S. 270, Apr. 19, 


1934, 2 pages. The output of rolled Zn in the United States in 1933 was 
41,261 tons, worth $6,055,000, an increase of 4% in quantity and 20% in 
value over 1932. AHE (15a) 


Cadmium Industry in 1933—Advance Summary. H. M. Meyer. United States 
Bureau of Mines Mineral Market Reports, No. M. M. 8. 276, Apr. 27, 
19324, 1 page. Production of metallic Cd in the U. S. in 1933 was 2,276,933 
Ibs., an increase of 185% over 1932. Cd content of compounds was 401,400 Ilbs., 
55% more than 1932. Imports were 108,861 Ibs. AHE (15a) 


French Steel Industry Meets Difficult Year Bravely. J. M. Leon. Steel 
Vol. 94, Jan. 1, 1934, pages 169-170. Reviews conditions in the iron and 
steel industry during 1933. Includes statistics on average monthly production, 
imports, and exports for 1913, 1930—Oct. 1933. MS (15a) 

Rare Metals. An Interesting Field Largely Neglected This Year. Donatp M. 
Lippett. Mining & Metallurgy, Vol. 14, Jan. 1933, pages 43-45. 
Describes the progress made during the past year in the rare metals field. 

VSP (15a) 

Restriction Schemes and Buffer Pools. E. H. Davenport. Tin, Feb. 1934, 
pages 1-4. Restriction of output, national as well as world restriction as an 
economic measure is discusse* with particular application to Sn; it is shown 
that in this as in the case of tea conditions have been stabilized by it. Ha (15a) 


The Metal Year 1933 (Das Metalljahr 1933) Die Metallbdrse, Vol. 24, Jan. 


3, 1934, page 4; Jan. 6, 1934, page 20; Jan. 10, 1934, page 36; Jan. 13, 
1934, page 52; Jan. 17, 1934, pages 67-68; Jan. 20, 1934, page 24; Jan. 27, 
1934, pages 116-117; Jan. 31, 1934, pages 132-133. As in previous years 
(See Metals & Alloys, Vol. 4, Mar. 1933, page MA 80) an economic-historical 
review of the most outstanding developments on the world’s market in the metal- 
lurgical industries is presented under the following headings: general survey, Cu, 
Sn, Pb, Zn, scrap metals, semi-finished products. EF (15a) 


The Metal Industries Under the National Recovery Administration. Metal Indus- 
try, N. Y., Vol. 32, Jan. 1934, page 1. The answer to an inquiry by Metal 
Industry regarding how rate of operation, employment, profit and prospects have 
been affected by the advent of N.R.A. PRK (15a) 


Codes Effective for the Brass Foundries and the Ingot Makers. Metal Industry, 
N. Y., Vol. 32, Feb. 1934, pages 43-46. Abstracts of codes now in force 
for these two industries are given. PRK (15a) 

Polish tron Ore and Scrap. Jron & Coal Trades Review, Vol. 128, Mar. 2, 
1934, page 372. Statistics of consumption, imports and exports since 
1922. Ha (15a) 


World Production and World Consumption of the Most Important Metals (Weit- 
gewinnung und -verbrauch der wichtigsten Metalle) Gliickauf, Vol. 70, Feb. 17, 
1934, pages 159-162. Statistical data on Pb, Cu, Zn, Sn, Al, Ag, Au 
are compiled for the years 1929-1932 incl.; movement of prices 8 ribo) 

a a) 


South Africa in 1933. Mining Journal, Special Review No., Vol. 184, Feb. 
17, 1934, pages 26-28. Canada in 1933. Page 29. British Columbia in 
1933. Page 30. Gold Mining in Australia, 1933. Pages 33-35. New Zealand 
In 1933. Page 36. Nigeria in 1933. Page 38. Spain in 1933. Page 40. 
Portugal In 1933. Page 40. Norway in 1933. Page 41. Cornwall and Devon 
In 1933. Page 41. Tin Mining Industry of the F. M. S. Pages 69-72. Re- 
views. AHE (15a) 


Bismuth and Molybdenite In N.S.W. Chemical Engineering & Mining 
Review, Vol. 26, Jan. 5, 1934, page 160. Important sources of supply 
await development. Statistics on Bi and molybdenite production are Ae Cibat 

Ww a 


Progress of Magnesium Industry (Les progress de l'industrie du magnesium) 
Journal du Four Electrique, Vol. 43, Feb. 1934, page 56. One tis 
a 


Platinum and the Associated Metals. Mining Journal, Annual Review No., 
Vol. 184, Feb. 17, 1934, page 12. World Pt production in 1933 was 
about 180,000 ozs. AHE (15a) 


Silver in 1933. Mining Journal, Annual Review No., Vol. 184, Feb. 17, 
1934, page 4. Ag production and prices almost duplicated 1932; con- 
sumption was about 100,000,000 oz., 55,000,000 less than 1932. AHE (15a) 


Steef Industry Faces Growing Scrap Scarcity. Lewis B. Linpemutnu. Iron 
Age, Vol. 131, June 22, 1933, pages 988-990. Due to large amount of 
scrap that can be used in open-hearth the rapid expansion of industry to scale 
of operations of the 1920’s would develop a definite shortage in scrap, because 
much of the steel of recent manufacture still is in useful service. Results of 
study are best shown by the 3 charts included. Chart I shows excess or shortage 
of plant scrap for Bessemer and open-hearth processes and for different propor- 
tions of product when both processes are used. Chart II shows % of total ingot 
production made by both processes for each year from 1886 and assumption of 
the future. Chart III shows tonnage each year and process by which made. 
Chart IV is the yearly need and available supply of scrap in terms of % of 
ingots produced. Chart V is a cumulative balance of total scrap available and 
total plant needs. VSP (15a) 


Silver Yield from Copper Ores and the Effects of 64.64-cent Silver on the 
Value of Copper Ores Produced in the United States. Ermer W. Penrson, 
United States Bureau of Mines, Information Circular, No. 6773, Mar. 
1934, 15 pages. With normal demand for Cu, production from high-Ag dis- 
tricts will not be stimulated by the new Ag price to the point where stocks of 
Cu will be increased further. Production of by-product Ag from Cu ores will not 
be increased greatly. The geographic distribution of Cu production in the United 
States will not be altered materially. AHE (15a) 


The Question of Manganese (La Question du Manganése) L. Prersoz. La 
Technique Moderne, Vol. 25, Mar. 1, 1933, pages 162-164. In first 
section, it is shown that Mn is quite indispensable in metallurgy where it is 
used (1) as desulphurizing element in production of cast Fe in blast furnace, 
(2) as deoxidizing element in steel manufacture, (3) as alloying element in 
some steels. Germany has tried out other products as a substitute such as Al 
and Si to Mn in deoxidization of steel but without success. Economically speak- 
ing it is then explained that steel producing countries do not process Mn ores. 
America, England. France and Germany represent 85% of world steel production 
whereas Russia, India, Gold Coast, Brazil and Egypt produce 85% of the world 
Mn production. FR (15a) 


Germany Strives To Overcome Trade Crisis. E. H. Recrensrpurcer. Steel, 
Vol. 94, Jan. 1, 1934, pages 166, 168. Review of the iron and steel in- 
dustry in 1933. Includes statistics on average monthly production, imports, and 
exports for 1913, 19380—Oct. 1933. MS (15a) 


Steelmakers Adopt 4-High Mills To Win Broader Markets. J. D. Knox. Steel, 
Vol. 94, Jan. 1, 1934, pages 103-105. Survey of equipment expansion, re- 
, and improvement in American iron and steel plants during 1933. There 

were 2 blast-furnaces dismantled, while 4 were remodeled and 2 are still being 
remodeled. Four open-hearth furnaces with a total annual capacity of 246,400 
tons were completed. There were 20 rolling-mills completed and 10 eae ised 
aon 
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Readers’ Comment 
Elastic Lag in Creep Tests 


To rue Eprror: 

My own experience with creep effects, particularly at lower 
temperatures, indicates that a considerable portion of meas- 
ured creep in high temperature tests is elastic lag rather than 
plastic flow, and that much of the creep disappears when the 
load is removed. 


If creep is permanent, as assumed by most authorities, the 
fact can be readily checked by continuing creep measurements 
on a creep specimen after removing about 90% of the load. If 
creep is entirely plastic, no additional creep will be noted at 
this light load. If creep has an appreciable component of elas- 
tic lag, the removal of 90% of the load will set up a reverse 
creep in the opposite direction to the load creep, the specimen 
recovering much of its original extension. 


Tests on cold worked bronze materials at normal tempera- 
tures show that the elastic lag increases rapidly as the tem- 
perature is increased, becoming large even at very light loads 
at a temperature just below the annealing point. Torsional 
pendulum specimens also show a large increase in internal 
friction or elastic lag when test temperatures are increased. 
In fact, elastic lag has been shown in several investigations 
to be an inherent property of metals, and the conditions of 
elevated temperature and extended periods of loading in creep 
tests are favorable for producing large elastic lag effects 


Consideration of high temperature creep effects as temporary 
will alter considerably the present interpretation of creep. 
Under loads in which the creep curve flattens out, cree) fail- 
ures could be prevented by periodic rest, and higher safe work- 
ing loads or higher temperatures could be used than indicated 
by present creep investigations. 

R. W. Carson, 
Assistant Editor, 


June 1, 1934 Product Engineering 


Eprror’s Nore: 


This question, already raised by Mr. Carson in discussion* 
of a paper by McVetty, has, as was pointed out by others in 
that discussion, had some little attention. Tapsell and Prosser} 
carried out a creep test at 840°F. on a Ni-Cr-Mo steel at 
22,500 lbs./in.2 for 1500 hrs., which gave a normal, positive 
creep rate, then reduced the load to 900 Ibs./in.2 at the same 
temperature for another 1000 hrs., during which the specimen 
contracted—i.e., showed negative creep. That article does not 
show what would occur were the specimen again put under 
the initial load, but MeVetty, in his repiy to the discussion, 
cites a creep test he made on a medium-carbon steel at 750°F. 
and 25,000 Ibs./in.2 for 850 hrs. The creep behavior was nor- 
mal. The load was then decreased to 6,500 Ibs., and for 48 hrs. 
the specimen contracted, in fact, twice as. much as it had 
lengthened in the previous 48 hrs. under the higher load. After 
the low load had been on for 48 hrs., the original 25,000 Ibs. /in.? 
load was reapplied and the specimen lengthened rapidly till 
it had made up for the contraction and from then on con- 
tinued to creep just as it had under the original loading. 


This would indicate that the negative creep or recovery 
would be canceled out in intermittent, repeated loading, by 
recurrence at each re-application of load of the more rapid, 
“first-stage” type of creep, rather than be subtracted from the 
total extension. 


However, one isolated experiment is insufficient to establish 
this, and it is hoped that those who have observations on such 
experiments in their files will put them on record, and that 
those who are making creep tests right along make such ex- 
periments and report the results on a variety of materials, 
loads, and temperatures.—H. W. Gruierr 





*Mechanical Engineering, June 1934, pages 362-367. : , 

+H. J. Tapsell & L. E. Prosser. High-sensitivity creep-testing equip 
ment at the National Physical Laboratory. Engineering, Feb. 23, 1934, 
pages 212-215. 





The International Harvester Company has just completed the 
installation of a Lectromelt furnace at its tractor works, 
Cicero, Il]. The furnace has a capacity of 1000 Ibs. per heat. 


The Gilby Wire Company is now arranging to incorporate 
their business in France as a separate French company under 
the name of Gilby Wire Company Société Anonyme. Their 
French factory is located in Puteaux, near Paris. 











MANUFACTURERS’ LITERATURE 


Fuess Instruments 


The House of Rudolph Fuess has issued the following 
catalogs: Group A, Measuring Instruments for Air Pressure, 
Temperature and Humidity. Group B, Measuring Instruments 
for wind, rain and precipitation, evaporation, radiation and 
visibility. Group C, Instruments for the measurement of 
flow, pressure and vacuum for the control of heat. Group D, 
Microscopes and instruments for general optical observation 
and material testing. Group E, Spectroscopic Apparatus, 
Goniometers, Refractometers and special instruments for 
optical-crystal determination. R. Fuess, Inc., 245 West 55th 
Street, New York, N. Y. (220) 


For Improving Gray lron Castings 


A leaflet suggesting the use of “Improvite” in gray iron 
castings for refined grain structure, improved machinability, 
increased resistance to wear, and greater resistance to cor- 


rosion. It is made to a definite composition, containing ap- 
proximately 67% Ni, the balance consisting of graphitizing 
elements that cause cementite to decompose into graphite 
and pearlite. Kramer & Company, 2lst & Loomis, Chicago, 


Tl] 21) 


Electric Spot Welding the Taylor-Winfield Way! 


Pamphlet illustrating and describing this method. Chart 


showing various methods of spot welding, also spot welding 

dat The Taylor-Winfield Corporation, Warren, Ohio. (222) 
Nitralloy 

Leaflet describing three groups of Nitralloy. It also dis- 

cusses the special alloy steels classified as “Nitrard’’ which 


gives a core hardness of 500-650 Brinell and “Nitricastiron,” 
their nitrided cast iron. List of applications for the alloys 
are <iven. The Nitralloy Corporation, 230 Park Avenue, New 
York, N. Y. (228) 


"Operating Manual for Copper, Brass, Bronze and Zinc 
Plating with Copper Cyanide and Zinc Cyanide" 


Operating manual for copper, brass, bronze and zinc plat- 
ing with duPont copper and zinc cyanides. Presents infor- 
mation on the specifications and methods of using copper 
and zine cyanides produced by duPont. Sections are devoted 
to instructions on making the plating solutions, operating, 
analyzing the solution and cleaning the metal prior to plat- 
ing. Under the twenty-two divisions of the general subject 
there are such discussions as the advantages of using metal 
solutions, copper plating preparatory to localized hardening 
of steel, preparation of plating baths, formulas for solutions, 
methods of analysis and various others. Just off the press 
and prepared by the technical staff of the R& H Chemicals 
Department. E. I. duPont de Nemours & Company, Wilming- 
ton, Del. (224) 


Metal Conveyor Belt Handbook 


Just off the press very interesting and complete handbook 
which describes in detail conveying problems under abnor- 
mal conditions and how they may be handled. The necessity 
for quicker and less expensive methods for heat-treating and 
otherwise conditioning a wide variety of products—such as, 
washing, enameling and drying stamped metal parts; baking 
of foods, annealing glass; drying precipitates, and similar 
operations—has resuited in the perfection of a new and pat- 
ente. belt construction known as the Balanced Spiral, that 
greatly minimizes the problems previously encountered in 
conveying work under high temperatures, adverse atmos- 
pheric and abnormal load conditions, complete information 
concerning which is contained in this handbook. Wickwire 
oid Steel Company, 41 East 42nd Street, New York, N. Y. 


Type "CH" All Metal Cloth Screen Dust Collector 


Bulletin No. 197, just off the press. This is one of the most 
complete catalogs published to describe and-+illustrate the 
many exclusive and new features not previously available in 
, class of equipment. Many large photographs, charts and 

rawings clearly illustrate the 14 outstanding points of 
superiority claimed for this new Collector. Pangborn Cor- 
poration, Hagerstown, Md. (226) 


J-M Superex Blocks 


s9eq der IN-20-A fully describes the recently announced new 
on J degree Superex Insulating Blocks. In addition to data 
Ins one the folder discusses the principles of Combustion 
sean toe and shows how the careful selection of two or 
not e neulating materials for use in a furnace or boiler wall 
caer + y assures more economical operation but in many 
mendes thik in lower construction costs. Tables of recom- 
combi thicknesses of Superex, both when used alone and in 
cluded» on with other insulating materials are also in- 
(227) ohns-Manville, 22 East 40th Street, New York, N. Y. 


Heat Enduring and Corrosion Resisting Materials 


Complete data on this subject is brought together in a 
looseleaf binder containing bulletins and catalogs containing 
information on Calorized Pressed Steel Pots, Calorized Py- 
rometer Protection Tubes, Calorized Bolts and Nuts, The 
Selection of Material for Cracking Still Construction, Design 
and Use of Tube Supports in Cracking Stills, Radiant End 
Plates Increase Still Efficiency, Calite Alloy Steels, and a 
special report prepared by the Department of Engineering 
Research of the University of Michigan on the creep values 
of all Calite Alloys. The Calorizing Company, Wilkinsburg 
Station, Pittsburgh, Pa. (228) 


Despatch Ovens 


Bulletins and catalogs illustrating and describing Des- 
patch Ovens for all purposes, with lists of accessory equip- 
ment and special equipment, specifications, etc., are contained 
in attractive looseleaf binder. Despatch Oven Company, 622 
Ninth Street, S. E., Minneapolis, Minn. (229) 


Forging by Baldt for Process and Power Uses 


Chart of physical properties heat and corrosion resisting 
alloys. Information is offered in this chart for handy refer- 
ence and general comparison, and has been collected chiefly 
from data supplied by various metal manufacturers. Baldt 
Anchor Chain and Forge Corp., Chester, Pa. (230) 


Gilby Resistance Hand Book 


This attractive handbook contains valuable information 
on nickel and its alloys in forms to meet the requirements 
of the electrical, radio, automotive, mechanical and chemi- 
cal industries. Tables, charts, etc. 80 pages. Gilby Wire Com- 
pany, Newark, N. Y. (231) 


Simplified Magnetic Analysis 


Leaflet illustrating and describing simplified portable ap- 
paratus for magnetic inspection, setting forth principles of 
the apparatus, advantages, and properties determined with 
the special apparatus Magnetic Analysis Corp., 42-44 Twelfth 
Street, Long Island City, N. Y. (232 


Duraloy 


Brought together in a looseleaf binder are Bulletin No. 
2013, “Duraloy for Resistance to Oxidation, Corrosion and 
Abrasion,” Bulletin No. 3013, “Chromium and Chromium- 
Nickel Steels,” Bulletin No. 3114, “Recuperators,” Bulletin 
No. 279, “Duraloy, the Original Chrome Iron in the Mining 
Industry for Resistance to Corrosion by Acid Mine Water 
and to Abrasion,” Bulletin No. 2710, “Duraloy, the Original 
Chrome Iron All-Metal Baffles for Steam Boilers, Oil Stills 
and the Like.” All bulletins are profusely illustrated and 
contain much valuable data on the subjects mentioned. 
Tables, charts, graphs, etc. The Duraloy Company, Pitts- 
burgh, Pa. (233) 


Cold Drawn Squares and Flats 


Leaflet illustrating and describing Union cold drawn steels. 
Tables and much useful information. Union Drawn Steel 
Company, Massillon, Ohio. (234) 


Exact—Instant—Dependable Control of Oil At All Times 


Leaflet illustrating and describing Hauck Micro Regulat- 
ing Valves. Tables of sizes and capacities. Hauck Manufac- 
turing Company, 126-134 Tenth Street, Brooklyn, N. Y. (235) 


Zeiss Large Metallographic Microscope 


Booklet illustrating and describing this microscope. Tables. 
Carl Zeiss, Inc., 485 Fifth Avenue, New York. (236) 


Seymour for Service 


Useful and valuable data on Nickel Silver, Sheets, Rolls, 
Wire, and Rods, Phosphor Bronze and Brass and Commercial 
Bronze is brought together in an attractive pocket size 
loose-leaf binder, recently from the press. The Seymour 
Manufacturing Co., Seymour, Conn. (237) 


Aerocase for Case Hardening and Heat Treating Steel 


Booklet containing interesting data on the use of Aero- 
case compounds for case hardening and heat treating steel 
in a liquid bath. American Cyanamid and Chemical Corpora- 
tion, 30 Rockefeller Plaza, New York, N. Y. (238) 


lronton Fire Brick 


Leaflet illustrating and describing this type of fire brick. 
Tables of analysis. The Ironton Fire Brick Company, Iron- 
ton, Ohio. (239) 
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X-Ray and the Foundry 


Interesting treatise on this subject setting forth how the 
X-Ray has now come to the fore as a tool of the testing 
laboratory. Radiograph illustrations. The Kelley-Koett Mfg. 
Co., Ine., Covington, Ky. (240) 


Steel Treating Instrument Data Book 


An illustrated review of current methods. Booklet in which 
a variety of steel treating jobs are pictured. The problem in 
each case is described. The respective heat treating methods 
generally, with the temperature limits involved, are outlined. 
The type of furnace equipment commonly employed is indi- 
cated. The character of the instrument equipment preferable 
for the work is suggested. The Brown Instrument Company, 
Wayne and Roberts Avenues, Philadelphia, Pa. (241) 


Republic Galvanized Sheets 


Illustrated folder showing the various uses of these gal- 
vanized sheets. Photomicrographs, tables of maximum widths 
and lengths of sheets, etc. Republic Steel Corporation, 
Youngstown, Ohio. (242) 


Fultaloy Metal 


Interesting leafiet, profusely illustrated showing typical 
applications of Fultaloy Metal, table of physical properties. 
Fulton Iron Works, St. Louis, Mo. (243) 


Lukens Cromansil Steel 


Much interesting data is set forth in a leaflet on this sub- 
ject. Tables of comparison, physical properties. Illustrations. 
Fabrication and shop use. Lukens Steel Company, Coates- 
ville, Pa. (244) : 


The Progress of Bronze-Welding 


Booklet setting forth the correct practice for this applica- 
tion and its advantages in joining the more common metals. 
[llustrated. The Linde Air Products Company, 30 East 42nd 
Street, New York, N. Y. (245) 


Soffel’s Cupola and Ladle Flux in Cupola Practice 


This interesting booklet containing valuable information 
on this subject has been published in the interest of the iron 
founders by Pittsburgh Metals Purifying Corp., P. O. Box 
31, N. S., Pittsburgh, Pa. (246) 


Crucibles 


Booklet furnishing sizes and capacities of McCullough- 
Dalzell crucibles for brass melting, enabling the buyer to 
select the size suitable to his furnace or of the capacity for 
his requirements. McCullough-Dalzell Crucible Company, 
Pittsburgh, Pa. (247) 


Firth-Sterling Products 


Leaflet describing tool and alloy steels, stainless steels, 
Sintered carbides manufactured by Firth-Sterling Steel Com- 
pany, McKeesport, Pa. (248) 


Sperry Rail Detector Cars 


Bulletin No. 57 is an interesting booklet setting forth how 
the menace of broken rails can now be ended. Illustrations. 
Graphs. Sperry Products, Ince., Sperry Bldg., Manhattan 
Plaza, Brooklyn, N. Y. (249) 


Working Data and Technical Facts on 
Carpenter Stainless Steels 


Booklet containing a great amount of specific information 
on the subject of stainless steel. A special effort has been 
made to arrange and tabulate the information in a form that 
will be most usable to those who want to know where stain- 
less steel can be economically and satisfactorily used, what 
grade of stainless to select, and how to handle it with the 
greatest ease after it has been procured. The Carpenter Steel 
Co., Reading, Pa. (250) 


Bluehead Electric Furnaces for the Laboratory 


Catalog No. 34 illustrates and describes this apparatus. 
Specifications. Cooley Electric Furnace Co., Indianapolis, Ind. 
(251) 


Thermalloy High Temperature Equipment 


Booklet containing a simple story of material, facilities 
and service. Illustrated. The Electro Alloys Co., Elyria, Ohio. 
(252) 


Lithorizing 
Leaflet setting forth this process for making paint hold to 


galvanized iron. American Chemical Paint Co., Ambler, Pa. 
(253) 


Aluminum Alloy Castings 


Treatise on this subject containing much valuable infor- 
mation. Standard Aluminum Casting Alloys from Society of 
Automotive Engineers Specifications and from British Engi- 
neering Standards Association’s Specifications, from Ameri- 
ean Society for Testing Materials Specifications, from U. 8. 
Navy Specifications. The British Aluminium Co., Ltd., 30 
Rockefeller Plaza, New York, N. Y. (254) 
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Kipp Air Tools 


Catalog AT-2020 contains general information on 
tools. Illustrations, classification chart, general oper 
instructions, cross sectional views. Madison-Kipp Cor 
tion, Madison, Wis. (255) 


these 
ating 
pora- 


Sentry Furnaces 


Bulletin No, 1011, “Sentry Furnace, Model L, Industrial Pot 
Furnaces for Heat Treating in Lead, Salt and Cyanide or 
Melting Soft Metals” gives full information on this type of 
furnace for accurate, dependable and effective heat treat- 
ment. Specifications. The Sentry Company, Foxboro, Mass, 
(256) 

(Published by the same firm: Bulletin No. 1012-2 “The 
Sentry Diamond Block Method of Hardening High Speed 
Steel,” Bulletin No. 1008-2, “Sentry Furnaces Model HS, In- 
dustrial Electric Furnaces for High Temperatures,” Bulletin 
No. 1010, “Sentry Furnaces, Standard Model H, Industria] 
Electric Furnaces for Hardening Carbon Steel, Annealing, 
Enameling, Preheating and Drawing, High Speed Steel,” Byl- 
letin No. 1016, “Sentry High Temperature Tube Furnace,” 
Bulletin No. 1018, “Sentry Electric Furnace for Hardening 
High Speed Steel.’’) 


Mathieson Industrial Chemicals 


A series of interesting bulletins on this subject have been 
prepared as follows: Bulletin No. 285, “Refining Iron with 
Purite,’’ Bulletin No. 286, “Purite in Malleable,”’ Bulletin No, 
287, “Desulphurizing with Purite,”’ Bulletin No. 305, “Fluxing 
with Purite,” Bulletin No. 308, ‘‘Purite in Non-Ferrous Metal- 


lurgy.”’ All illustrated and containing diagrams of installa- 

tions, plan views, sectional views, tables. The Mathieson 

Alkali Works, Inc., 250 Park Avenue, New York, N. Y. (257) 
Tombasil 

Booklet telling the story of this alloy for sand castings, 

chill and pressure castings and bells. Tables, sections, tables 


of tensile properties of Tombasil, chart showing curv: The 
Ajax Metal Company, Philadelphia, Pa. (258) 

(Published by the same firm: “Ajax Fluxing Alloys,” ‘Two 
I'amous Alloys,” “Stands for Service,” “Babbitt Facts,” “Its 
Up to Ajax for Service and Performance.”) 


Ing-O-Clad 


Leaflet describing this mild carbon steel clad with stainless, 
Ing-O-Clad combines the non-corrosive service of stsinless 
steel with the economy of mild carbon steel and multiplies 
the possibilities for the use of stainless steel in all indus- 
tries. Ingersoll Steel & Disc Co. (a Division of Borg-Warner 
Corp.), 310 South Michigan Avenue, Chicago, Ill. (259) 


Houghton on Quenching 


A treatise on the quenching of steel containing chapters 
on what happens when steel is heated and cooled, factors 
affecting cooling speed, water and brine solutions 4s 
quenching media, quenching oils, Houghton’s No. 2 Soluble 
Quenching Oil, cooling systems and oil circulation, has been 
prepared by the Research Staff of E. F. Houghton & Co. 
Philadelphia, Pa. (260) 


Ampco Metal 


Catalog No. 20 is brimful of interesting data on Ampco 
Metal, its uses in modern industry. Profusely illustrated. 
Centrifugal casting dimension range, table of bushing 
weights, etc. Ampco Metal, Inc., Milwaukee, Wis. (261) 


The Story of Corhart Electrocast 


Handsome brochure. Profusely illustrated. Data, shapes, 
weights. Chart of thermal expansion curve. Corhart Refrac- 
tories Co., Inc., 16th & Lee Streets, Louisville, Ky. (262) 


An Innovation in Pyrometry 


Leaflet describing the New K & S Pyrometer. Simple to 
use, can be used by any workman. Most compact and accu- 
rate and very low in cost. The Industrial Pyrometer Com- 
pany, Post Office Box 175, Painesville, Ohio. (263) . 

(Published by the same firm, Leaflet describing the K&S& 
Aestometer, a radiation type indicating optical pyrometer.) 


Page Welding Wire and Electrodes 


Booklet describing various grades of Page welding rods. 
Typical chemical analysis and much useful information. Page 
Steel and Wire Division of American Chain Co., Inc., Mones- 
sen, Pa. (264) 


Buy It “By the Foot" 


Leaflet containing data on Permite Aluminum Paint a) 
its uses. Aluminum Industries, Inc., Cincinnati, Ohio. 


Fluxine 


A series of leaflets containing data on Fluxine Brazing 
and Welding Compounds, used by the largest fabricators 69 
metals for perfect results with economy. Krembs & Co., 

W. Ohio St., Chicago, Ill. (266) 
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Hayes Certain Curtain Electric Furnaces 


Bulletin No. 102 illustrates and describes type HG for 
hardening alloy and high speed steels, range 1850° to 2500°F. 
Bulletin No. 202 illustrates and describes type LR for pre- 
heating high speed steel and heat treating carbon, alloy, and 
stainless steels, range 1200° to 1850°F.; Furnace specifica- 
tions and table of sizes and ratings. C. I. Hayes, Ine., 129 
Baker Street, Providence, R. I. (267) 


P. B. Sillimanite Super Refractories 


Booklet setting forth valuable information on the subject 
of P. B. Sillimanite, its properties, uses, chemical composi- 
tion. Electrical resistance chart, etc. The Chas. Taylor Sons 
Co., Cincinnati, Ohio. (268) 


Phosphor Bronze 


Booklet giving full information regarding this alloy, 
“Phosphor” Bronze, which is a true bronze of copper and tin 
with the addition of phosphorus, and, in the case of bearing 
metal, of lead as an anti-friction ingredient. The Phosphor- 
Bronze Smelting Co., 2200 Washington Ave., Philadelphia, 
Pa. (269) 


Luxitize Your Cupola 


Leaflet setting forth this modern method for laying bricks 
in cupolas, for patching, for coke or coal fired brass fur- 
naces, to line gas or oil fired crucible furnaces with Luxit. 
The Alpha-Lux Company, Inc., 192 Front St., New York, N. Y. 
(270) 


Spanning the Many Gradations of Exacting 
Industrial Needs 


Le: t setting forth the dynamic strength and relentless 
wear-resistance properties of Machempite, the special alloy 
steel d Iralite, the special alloy iron. Mackintosh-Hemphill 
Co., Pittsburgh, Pa. (271) 


Botrefco Adahearth 


Leatiet describing this plastic Chrome Ore Refractory for 
constructing monolithic hearths, furnace linings and special 
shapes. 3otfield Refractories Co. Swanson and Clymer 
Streets, Philadelphia, Pa. (272) 


(Published by the same firm, “Adamant Fire Brick Ce- 


ment “Adachrome Plastic Super Cement,” “Zirconite, a 
Refractory Cement in Dry Form,” “Adapatch, the Plastic 
Patching Material that Lengthens the Life of Fire Brick 
Construction,” “Adaset Fire Brick Cement.”) 


Lincoln “Linc-Weld" Self-Protecting Motors 


Leafiet illustrating and describing these self-protecting 
motors setting forth construction features, methods of op- 
eration, tables of dimensions, notes, tolerances, and cycle 
ain The Lincoln Electric Company, Cleveland, Ohio. 
273 


Cold Work as a Substitute for Heat Treatment 


Leafiet containing facts that will lead many manufacturers 
to new economies by the use of Union cold drawn steels in 
developing such well known qualities as bright finish, accu- 


acy a straightness. Union Drawn Steel Co., Massillon, 
106. (27 ) 


L & N Automatic Furnace Pressure Control 


Bulletin No. 842-L, just off the press, describes and illus- 
trates fully this new automatic furnace pressure control. 
Diagrams, installation data, equipment specifications, mount- 
ing dimension diagrams. Leeds & Northrup Co., 4901 Stenton 
Avenue, Philadelphia, Pa. (275) 


The Integral-Furnace Boiler 


Bulletin G17 (1934) contains complete information re- 
eerding this boiler. Illustrations, sectional drawings, details. 
NY an & Wilcox Co., 85 Liberty Street, New York, 
— , «fd 


Electric Melting with the Detroit Rocking Electric Furnace 


of tractive booklet setting forth the uses and advantages 
this rocking furnace. Illustrations, operating» procedure, 
tpPlications, tables, actual operating cost data. Detroit Elec- 
ric Furnace Company, Detroit, Mich. (277) 


Coleman Core and Mold Ovens 


catalog “F" sets forth complete data on this type of foun- 
Ra, ovens and furnaces. Illustrations, charts. The Foundry 
“Guipment Co., Cleveland, Ohio. (278) 


A New Era in Electric Melting 


pee print from The Foundry on the development of the Gib- 
ailo a ain Electric Furnace for Super-refined carbon and 
Steel” Steel castings, electric semi-steel using 30 to 50% 
no pi > h big iron, electric high test gray iron using all scrap, 
metay ron, nickel, chromium and other alloyed high carbon 


kee, Wisconsin. (279) , ine., 3 Goldsmith Bldg., wa 


Induction Drying Ovens 


Bulletin describing the Ajax-Northrup principle of induc- 
tion heating available in paint, enamel and lacquer drying 
ovens. Photographs of actual induction oven installation at 
the Chrysler and Plymouth plants. Ajax Electrothermic 
Corp., Ajax Park, Trenton, N. J. (280) 


Electric Furnaces for Bright Annealing 


Bulletin No. 301 just issued discusses three classes of fur- 
naces for bright annealing: Type MA suitable for annealing 
small stampings at temperatures to 1600°F. continuous or 
1850°F. intermittent, Type LA for average production sizes 
up to 1850°F. continuous or 2000°F. intermittent, and Type 
HA for annealing precious metals and stainless iron and 
steel for any temperature up to 2400°F. continuous. C. 
Haves, Inc., 129 Baker St., Providence, R. I. (281) 


Sandvik Steels 


Attractive booklet containing much interesting data on 
Sandvik Steels for construction of aircraft. Lllustrations, 
charts, tables of sizes and lengths, tensile strengths, stand- 
ard specifications. Sandvik Steel, Inc., 233 Broadway, New 
York, N. Y. (282) 


Alloy Hy-Ten Steels 


Data sheets, special analyses of Whelco tool steels, stand- 
ard S.A.E. grades, Economo Alloy Steels. Wheelock, Lovejoy 
& Co., Inc., Cambridge, Mass. (283) 


Illium-G 


Leafiets setting forth data on this product which is strong, 
tough and hard and possesses these qualities in proportions 
that fit it excellently for a wide variety of uses. Illustrated. 
3urgess-Parr Co., Moline, Ill. (284) 


Oil Field Welding 


Booklet the purpose of which is to tell the welder how 
to reclaim drilling tools and how to apply hard-surfacing 
metals and Borium. Very interesting and valuable book for 
the welder. Stoody Company, Whittier; Calif. (285) 


Cambridge Thermo-Electric Pyrometers 


List No. 194 is an attractive booklet on the subject of 
Cambridge Thermo-Electric Pyrometers for indicating and 
recording temperatures to 1400°C. (2552°F.). Contains data 
on indicators, recorders, thermo-couples, cold junction con- 
trol, methods of mounting thermo-couples, typical wiring 
diagrams, ete. Cambridge Instrument Co., Inc., 3512 Grand 
Central Terminal, New York, N. Y. (286) 


Liquid Fuel Equipment for Stationary, Marine 
and Locomotive Boilers 


Booklet containing data on the W. N. Best complete line 
of oil burning equipment and installation of same. Illustra- 
tions. Table of typical calorific values of fuels, diagrams, 
etc. W. N. Best Corp.,.39 Cortlandt St., New York, N. Y. (287) 


Phosphor Bronze Bushings 


A stock list showing over 600 sizes of general purpose 
bushings has been prepared in most convenient form, the 
items being arranged according to diameter. The large type 
makes it particularly easy to read. Bulletin No. 339-A. John- 
son Bronze Company, New Castle, Pa. (288) 


Refractories 


A 70-page book on the subject of refractories shows typi- 
cal installations, using both standard and special shapes and 
includes much useful data on figuring quantities of material 
needed, Some space is devoted to the use of “Latite’ as a 
bonding mortar. Well illustrated. Catalog No. 145. Denver 
Fire Clay Company, Denver, Colo. (289) 


Free Cutting High Manganese Screw Stock 


Pamphlet devoted to “Rycase,” a moderate-priced produc- 
tion steel which will develop a strong, hard case with a 
tough core and will machine as easily as Bessemer screw 
stock. Gives its chemical composition and physical proper- 
ties. Results of two case studies are given comparing “Ry- 
case” to S.A.E. 1020 and S.A.E. 1120. Joseph T. Ryerson & 
Son, Inc., 2558 West 16th St., Chicago, Tl. (290) 


Dust Collecting Equipment 


The following leaflets may be obtained: Bulletin 189, Sand 
Blast Pressure and Suction Machines; Bulletin 184, Type 
FA-1 Suction Feed Blast Cleaning Cabinet; Bulletin 194, 
Type “GF” Barrel Blast Cleaning Machines; Bulletin 1651, 
Type “LB-1" Table Sand-Blast; Bulletin 187, Sand Blast 
Rooms: Bulletin 176, Type “BVR-5”" Blast Abrasive Separa- 
tor. Pangborn Corporation, Hagerstown, Md. (291) 


Midvale Stainless 


Booklet gives the characteristics of stainless steels, and 
includes a table showing the behavior of stainless iron and 
stainless steel in contact with various substances. A list of 
possible applications is given. The Midvale Company, Nice- 
town, Philadelphia, Pa. (292) 
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Mayari Pig Iron 


Fabrikoid bound, 100-page booklet discusses distinctive 
features of Mayari pig iron and advocates its use in making 
high-grade castings. Booklet includes two articles on this 
subject by the late Dr. Richard Moldenke, giving results of 
tests conducted by him. Of special interest and value to all 
foundrymen. Bethlehem Steel Company, Bethlehem, Pa. (293) 


Haynes Stellite 


Attractive pamphlet gives chemical and physical properties 
of Haynes Stellite. Haynes Stellite cutting tools have had 
remarkable success in many types of machining operation. 
By a slightly modified welding process a coating of Haynes 
Stellite may be applied to a steel or iron base as a protec- 
a against wear. Haynes Stellite Co., Kokomo, Indiana. 
(294) 


Vascoloy-Ramet 


32-page booklet devoted to Vascoloy-Ramet, a superior 
hard cutting material, tantalum carbide, for tools and dies. 
Illustrated. Instructions are given for use of Vascoloy-Ramet 
tools. Includes price list and specifications for Vascoloy- 
Ramet dies. Vanadium-Alloys Steel Co., Pittsburgh, Pa. (295) 


Welding Wrought Iron 


Complete instructions for welding wrought iron are given 
in this leaflet, together with physical properties of this ma- 
terial. It is pointed out that where wrought iron pipe is used 
the welding fittings should also be of wrought iron. A. M. 
Byers, Pittsburgh, Pa. (296) 


Open Hearth and Rail Carbon Steel 


286-page, fabrikoid-bound catalog giving shapes and sizes 
in which open hearth steel and rail carbon steel may be 
obtained. Many useful conversion tables. Gives manufac- 
turers’ standard specifications for structural steel. Inland 
Steel Company, First National Bank Bldg., Chicago, Ill. (297) 


Firebrick Cement 


Pamphlet discussing “Dura-Stix,” a refractory bonding 
mortar for maintaining furnace walls, arches and baffles in 
boiler furnaces. Gives directions for its use. Keystone Re- 
yt Company, Inc., 120 Liberty St., New York, N. Y. 


Reference Book of Steel Treating Tabulations 


Extremely useful data book. Includes tables showing high 
speed steel weights, carbon and alloy steel weights, wire 
gages, S.A.E. steel specifications, grinding wheel selection, 
etc. Ludlum Steel Company, Watervliet, N. Y. (299) 


Mo-Lyb-Die Products and Forgings 


Loose-leaf catalog of molybdenum chromium nickel prod- 
ucts developed under trade name of “Mo-Lyb-Die” products. 
Gives specifications for die blocks in various grades. Some 
space devoted to “Durodi” steel for hot work, giving its 
heat treatment and applications. Mention is made of “Mo- 
(300). trimmer steel. A. Fink] & Sons Co., Chicago, Ill. 


Oven Furnaces 


Oven furnaces, principally used for hardening and anneal- 
ing, are described. Gives cross section diagrams and illus- 
trations. Describes automatic heat controller. Price list. 
Noo tabi)” 2D. American Gas Furnace Company, Elizabeth, 





Stainless Steel Alloys 


Pamphlet containing helpful information about Armeo 
stainless steel sheets, plates and strip. Gives heat treatment 
and fabrication of Armco 18-8 and Armco 17. American Roll- 
ing Mill Company, Middletown, Ohio. (302) 


Industrial Alloy Steels 


Compact little catalog discusses in detail properties ang 
applications of Carpenter industrial alloy steels. New uses 
for these steels are in light construction in machine tools 
electrical apparatus, railway appliances, and particularly jn 
the aeronautical industry. Catalog No. 10. Carpenter Steel 
Co., Reading, Pa. (303) 


Pickling Machines 
Machines for pickling sheets, tin plate, drop forgings 
stampings, pipe, automobile parts, alloy forgings, smal] cast- 


ings, etc., are described. Operation of machines is given 
ata Bulletin “M.” Mesta Machine Co., Pittsburgh, Pa. 


Rust Proofing Process 


Attractive pamphlet describing “Parkerizing,” the Parker 


process of rust proofing. Process is adaptable to needs of 
large or small manufacturer. Bulletin is profusely illus- 
trated. Parker Rust-Proof Co., Detroit, Michigan. (305) 


Electric Heat Treating Furnaces 


_ Illustrations and brief descriptions of all types of electric 
heat treating furnaces are given. Includes carbonizing fur- 
naces, pusher furnaces, conveyor furnaces, annealing fur- 
naces, in various sizes and styles. Holcroft & Co., 6545 
Epworth Blivd., Detroit, Mich. (306) 


Steel and Wire Products 


By an arrangement with the Allegheny Steel Company 
the Page Steel and Wire Company will supply wire rolled 
and drawn from the various stainless steels and alloys pro- 
duced by them. Bulletin lists some of the wire products now 
available in Page-Allegheny alloys. Page Steel & Wire Com- 
pany, Monessen, Pa. (307) 


Lukenweld Construction 


Arc-welded steel construction, Lukenweld construction 
gives new freedom in engineering and design. Permits use 
of various analyses of steels in different members of ma- 
chinery parts, and patterns, cores and molds are not limiting 


factors. Bulletin No. 2. Illustrated. Lukenweld, Inc., Coates- 
ville, Pa. (308) 


Insulating Firebrick 


Bulletin R-2-C describes B & W insulating firebrick, givin 
their load carrying characteristics, insulating properties an 
applications. Diagrams and sketches. Babcock & Wilcox Co., 
85 Liberty St., New York, N. Y. (309) 


Carboloy Standard and Special Tools 


Catalog M32-R gives specifications for standard and spe- 
cial tools. Illustrated. Price list included. Carboloy Company, 
Inc., Detroit, Michigan. (310) 


Open Hearth Charging Machines 


Bulletin No. 94 gives constructional details of open hearth 
charging machines. Diagrams and illustrations. Wellman 
Engineering Company, Cleveland, Ohio. (311) 
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Six New Carboloy Grades 


Carboloy Company, Inc., Detroit, Mich., announces the 
release of 6 new grades of Carboloy cemented carbide. These 
supplement the 6 existing grades and have been developed 
primarily to obtain improved performance in special flelds 


of application. Among these applications are the rough and 
finish boring, finish turning and facing of steel brake drums, 
single-point finish boring of steel connecting rods, re-boring 
automotive cylinders, and turning-facing-boring piston 
rings. The 6 new grades are designated as 715, 831, 883, 905, 
906, 90% 


New Coated Welding Electrodes for High Carbon 
and High Strength Steels 


Difficulty in are welding steels containing more than .20% 
C is overcome by a new heavy coated electrode, Known as 
“Murex Special A,” it is announced by the Metal & Thermit 
Corporation, New York City. The new electrode, an improve- 
ment of a previous design, hinders the migration of carbon 
from the parent metal to the deposited metal when welding 
and assures a more ductile deposit. Sound, dense, X-ray- 
clean welds, having excellent penetration, can be made in 
high carbon steels with perfect ease with this new addition 
to the Murex line it is claimed. The deposit, containing a 
small intity of nickel, has unusually good physical prop- 
erties d stress-relieved, all weld metal specimens invari- 
ably show clean full-cupped fractures under test. The tensile 
streng of these deposits is 73,000 lbs./in.2, the yield point 
59,000 3./in.2, the elongation in 2 inches is 31%, and the 
reduction in area is 63.5%. Other recently developed Murex 
electrodes, designed for use with the latest high strength 
steels w make it possible to obtain welds with tensile 
strengths of 85,000 to 100,000 lbs./in.2. Such high strengths 
are obtained by including Ni or Mo, or a combination of 
these ments in the deposited metal. For example, one of 
the new electrodes, depositing 24%% Ni, is being used exten- 
sively in the welding of steels of this same analysis for low 
temperature work where welds must show Charpy impact 
resistance of 10 to 24 ft.-lbs. at the extremely low tempera- 
ture of —75°F. The physical properties of this weld metal 
are also, it is said, extraordinary. Tensile strengths average 
86,000 and yield points 72,000 lbs./in.2 The elongation in 2 
inches is 25.5%. The reduction in area is 64%. 

New Prest-O-Lite Combination Outfits 

The Linde Air Products Company, New York, N. Y., recent- 
ly announced important additions to its line of equipment 
for soldering, brazing and heating. These new outfits are the 
Prest-O-Lite 4-in-1 Outfit, and the Prest-O-Lite Plumber's 


Outfits. The new 4-in-1 Out- 
fit was assembled and is pre- 
sented to the trade for the 
benefit of those who found 
the 5-in-1 Outfit more com- 
prehensive than necessary 
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for the particular line of 

work in which they were 

engaged. It differs from the 

5-in-1 Outfit in that 4 stems 

instead of 5 (the soldering : 

iron is omitted), and a dura- ae od 

ble, waterproof fabric car- gee 

rying case, instead of the eer 

heavier metal case, are of- .: 

fered at a somewhat lower ha 

price consistent with the 

difference in equipment. The 

4 stems cover: fine soldering such as that used by jewelers, 
toy manufacturers, telephone repairmen, and for exact heat- 
ing operations on delicate instruments; light soldering, 
brazing and heating, as for making soldered wire splices, 
and for auto, truck and tractor radiator work; medium sol- 
dering, brazing and heating, ideal equipment for sealing 
batteries, burning cable lugs and for all average open flame 
work; and heavy soldering, where the torch must furnish a 
large volume of heat sufficient for bending rod, straighten- 
ing dented fenders and other automotive repair work. Two 
Plumber’s Outfits for soldering copper piping installa- 
“ions are available. The No. 1 Plumber’s Outfit consists of a 
Prest-O-Lite torch with a needle valve, 15 ft. of hose and a 
o-lb. pressure regulator. A mixer in the torch stem main- 
tains exactly the right proportions of acetylene and air, thus 
insuring maximum flame intensity. The needle valve, which 
permits the gas to be turned on and off at the torch handle, 
. : to the convenience of the outfit. The pressure regulator 
nes ds the gas at uniform working pressure which insures 
een gas consumption. The No. 2 Plumber’s Outfit con- 
sists of a Prest-O-Lite torch and extra stem, 15 ft. of hose 


and a tank union. 


Improved Valve for Oxweld Blowpipe 


an, hon type of needle valve—the ball-seat needle valve—is 
Air P cing supplied on most Oxweld blowpipes of The Linde 
ft roducts Company, New York, N. ¥. The new type valve 
wale a of a seat between the blowpipe body and the needle 
staintene se is made of a hardened and highly polished 
stem re Steel ball, held in a cage at the end of the valve 
prope a have shown this type of seat to have sealing 
type - ~ that are strikingly superior to other designs. This 
fingers. ve closes readily with but the slightest effort of two 
frees Fhe, opens with equal readiness. The polished ball 
pair th Self readily of all foreign particles that might im- 
valves wh gent seat. Consequently, blowpipes using these 
will need less maintenance work than ever before. 





"NEW EQUIPMENT and MATERIALS 


Spiral-record Cam-operated Electrical 
Operation Recorder 


The Bristol Company, Waterbury, Connecticut, is now 
offering an electrical operation recorder, which provides a 
long record on a fast moving round chart. This instrument, 
instead of making one circular record, draws a spiral curve 

starting at the out- 
5 er edge of the chart 

and gradually mov- 
ing toward the cen- 
ter. This spiral rec- 
ord is accomplished 
by a telechron cam 
which continuously 
2 resets the record 
making movement. 
This instrument 
can be used in time 
study work since it 
provides an open 
record with the easy 
filing and ready 
reference charac- 
teristics of the 
; round chart. One 
; form of this instru- 
ment is fitted with 
a chart driving 
clock, making one 
revolution per hour 
and with a separate 
telechron motor 
driven cam making 
one revolution in 8 
hours. The result- 
e ing record is a 
spiral curve cover- 
ing 8 rotations of 
the chart and with 
approximate \%” 
spacing of the rec- 
ord line. The mech- 
4 anism which records 
the occurrence of an 
operation is a small electro-magnet which is energized when 
an external circuit is closed. The movement of this magnet 
actuates the pen arm and moves the inking pen approxi- 
mately 7”. 





New Portable Oxweld Generator 


The Linde Air Products Company, New York, N. Y., has 
just announced a new Oxweld generator, Type MP-4 Port- 
able Acetylene Generator. It is intended for portable service 
only, and is specially designed to withstand the abuse en- 
countered in such service, particularly 
in overland pipe construction. The ca- 
pacity of this new generator is 150 Ibs. 
of 4”xYe” (quarter size) carbide. The 
generator is listed as standard by the 
Underwriters’ Laboratories, Inc. It is 
rated to produce 300 cu. ft. of acety- 
lene per hr. It weighs 750 lbs. empty, 
is 87” over-all in height, and 42%” in 
diameter. Fully charged the generator 
weighs 2,250 lbs. The feed is of the 
gravity type. The feed control unit is 
self-contained and is bolted to the in- 
side of the carbide hopper. The feed 
valve unit is actuated by a diaphragm. 
Pressure on the diaphragm is exerted 
by a housed and loaded spring unit. 
The spring is encased in a small hous- 
ing and set at the factory to deliver 
about 13 lbs./in.2 pressure. This can be 
changed within a range of about 2 lbs. 
/in.2 by an external adjustment. The 
set pressure feature does away with 
the necessity of setting the pressure 
when the machine is started. At all 
rates of generation, the pressure varia- 
tion within the generator is not more 
than % lbs./in.2. This slight variation 
is removed by means of a new type of 
regulator designed for this particular job. This regulator, 
Oxweld Type R-56, is a large unit built into the generator 
in a novel and ingenious manner. 





2400°F. Metallic Wound Furnaces 


The Harold E. Trent Company, Philadelphia, Pa., is pro- 
ducing furnaces with metallic ribbon for temperatures up to 
2450°F. The furnace illustrated 
was designed for checking 
thermocouples, and has a long 
area of even heat. The stand- 
ard Laboratory and Box Type 
Furnaces for temperatures up 
to 1850°F. have been modified 
and can now be obtained for 
temperatures up to  2400°F. 
They can also be provided 
with piping for hydrogen at- 
mosphere. Furnaces of special 
design with high, even temperatures are, therefore, now 
available for metallurgical laboratory research. 


——- 
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Alundum Rubber Bonded Safety Treads 


An entirely new type of safety tread that is especially 
suitable for use in industrial plants and factories as well as 
in office buildings, schools, stores and similar places, has 
just been placed on the market by Norton Company of 
Worcester, Massachusetts. 

Designated as the Alundum Rubber Bonded Safety Tread 
the new Norton Floors product is composed of Alundum 
Aggregate securely bonded in a reinforced base of hard, 
tough rubber. The Aggregate is used to provide non-slip 
effectiveness rather than plain abrasive grain because the 
latter has a hard, smooth glassy surface that does not pro- 
vide sufficient bonding ability to withstand the severe 
service to which a floor material is subjected. Aluminum Ag- 
gregate is produced by taking fine sizes of Alundum abra- 
sive (aluminum oxide) and mixing it with special bonding 
clays. The mixture is pressed into blocks and is vitrified in 
kilns. The blocks are then crushed and screened to the de- 
sired sizes. The resulting aggregate consists of the minute 
grains of abrasive held together by the hard, glass-like vit- 
reous bond. The aggregate is irregular, angular and slightly 
porous so that it bonds perfectly and securely with the 
rubber. 

Alundum Rubber Bonded Safety Treads have a surface that 
is highly non-slip—even at the very nosing edge. This is an 
important feature for it is at the nosing that the foot pivots 
when one is descending a stairway. The tread’s non-slip 
effectiveness is permanent—it will not wear smooth. It has 
a flat, level surface so that there is nothing to catch heels 
or to cause a tripping hazard. 

Metals & Alloys, June 1933 


Interlocked Braided Asbestos Packing 


Johns-Manville, New York, N. Y., announces a new packing 
for reciprocating and centrifugal rods to be known as Inter- 
locked Braided Asbestos Packing. Each individual strand 
of long-fibre asbestos 
varn is so interlocked in 
the braiding as to provide 
for the first time a packing 
with a completely integral 
braided structure. There 
are no soft, heavy plaits to 
flatten; no jackets to wear 
through. Because it is 
braided square, rather than 
pressed into shape, it as- 
sures a better packing face 
on the rod, with more con- 
tacting area. The integral 
structure also results in 
greater resiliency and flex- 
ibility. J-M Interlocked 
Jiraided_ is recommended 
for packing against satu- 
rated or superheated steam; 
hot or cold, fresh or salt 
water: and weak caustics 
and acids. 





New Smoke Recorder 
A new photo cell smoke density recorder compensated for 
variations in light source intensity and operated by the 
Galvatron electronic relay circuit has been announced by 
Bailey Meter Com- 
pany, Cleveland, O. 
This equipment con- 
sists of a recorder 
which is usually 
mounted on the in- 
dividual boiler panel 
board and a trans- 
— mitting element con- 
COMPENSATING INCANDESCENT sisting of a project- 
PHOTO CELL LAMP ing cylinder and a 
PROJECTING CYLINDER INSTALLED OpPosire detecting cylinder 
DETECTING CYLINDER which are mounted 
on opposite sides of 
the breeching or flue 
gas passage. A con- 
tinuous record of rel- 
ative smoke density 
is made by the re- 
corder on a 12-inch 
uniformly graduated 
DETECTING CYLINOER INSTALLED OPPOSITE rece Say ait 
PROJECTING CYLINDER arly. 

cates stack conditions 
at all times, night 
and day, showing definitely each period of tube blowing. A 
hinged panel within the dustproof pressed steel recorder 
casing provides the chart plate on one side and on the other 
side an easily accessible mounting for the sensitive Galvano- 
meter and Electronic Relays of the Galvatron. This Record- 
ing Galvatron is similar in many respects to the Bailey 
Galvatron Potentiometer Pyrometer. (See page MA 246, 
Metals & Alloys, May 1934 issue.) It will be noted from the ac- 
companying illustration that two photo cells are employed 
in the transmitting element, one in the projecting cylinder 

and the other in the detecting cylinder. 


New Shielded Arc Electrode 


A general purpose heavily coated electrode for welding 
with the shieided arc on mild steel—Fleetweld No. 7—is 
announced by The Lincoln Electric Company, Cleveland, Ohio. 
The new electrode is designed particularly for high speed 
and single pass welding. Its arc characteristics are such 
that it is particularly suitable for welds where fit-up is apt 
to be poor. “Fleetweld No. 7” has a Bh burn-off rate and 
low splatter loss, providing exceptionally fast welding at 
low cost. The finished bead is smooth. Tests made on speci- 
mens of all weld metal show the following characteristics: 
tensile strength, 70.000 to 80,000 lbs./in.2: yield point, 55,000 
to 60,000 Ibs./in.?; elongation, approximately 20% in 2 inches: 
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resistance to corrosion, greater than that of mild steel, Ip 
the ordinary arc the molten globules which pass from the 
electrode to the work are exposed to the ambient atmos- 
phere which contains chiefly oxygen and nitrogen. The 
molten base metal is also exposed to these elements. They 
combine with the molten metal forming oxides and nitrides 
in the weld metal. If the metal during the fusion procegg 
is completely protected from contact with the ambient at- 
mosphere the injurious chemical combination cannot take 
place. This can be achieved by completely shielding the are 
An arc may be shielded by completely enveloping it with an 
inert gas, which will not enter into chemical combination 
with the molten metal and at the same time prevent its 
contact with the atmospheric oxygen and nitrogen. Welds 
made with a completely shielded are are largely free of 
oxides and nitrides and are therefore composed of meta] 
having superior physical characteristics to that deposited 
by an ordinary are. The development of shielded are weld- 
ing a few years ago had a tremendous effect in advancing 
and extending the use of are welding. New fields were 
opened up, such as welding power boilers, ships, buildings, 
heavy machinery, and a host of applications which before 
were limited in extent. The coating on this rod is of special} 
composition material, the metal drawn to rigid specifications, 
carefully selected and tested. The new electrode is manu- 
factured in diameters of 1/8”, 5/32”, 3/16”, 7/32”, 1/4”, 5/16” 
and 3/8” in 14 inch lengths. 1/8”, 5/32” and 3/16” are designed 
for welding in flat, vertical or overhead position and larger 
sizes for welding in flat position only. “Fleetweld No. 7” ig 
packed in square metal containers of 50 Ib. size. 


New Portable Brinell Tester 





A new type of portable brineil hardness testing stru- 
ment, which is being placed on the market by R. Y. Ferner 
Co., Washington, D. C., is adapted to the test of a wide 

range of hardness. It is de- 
signed for use in a drill 
press, an arbor pre ona 
lathe or planer, or in a 
vise or any othe quip- 
ment by which the neces- 
sary pressures up to 750 
kg. can be appli: The 
heavy spring formed by the 
2 prongs of a tapered piece 
of steel is used s the 
means of measuring the 
pressure applied. A screw 
inserted in the end of the 
lower prong makes contact with the plunger of a dial 
indicator mounted in the other prong and can be adjusted 


and locked in position to give a zero reading on the dial 
with no load. A calibration of the instrument is furnished 
to show the readings of the dial corresponding to the usual 
loads of 750, 250, 187.5 and 62.5 ke. Balls of diameters of 
2.5, 5 and 10 mm. mounted in holders for insertion in the 
under side of the lower prong are supplied with the equip- 
ment, and a Morse Cone holder and a square-shanked holder 
are supplied, in addition to the spherical knob used when 
the press is used in a vise. The complete outfit weighs only 
5 lbs. A magnifier with cam-shaped dial for reading the 
diameters of impressions and their Brinell numbers is sup- 
plied with the instrument, or one of the usual Brine}! micro- 
seopes can be furnished, if preferred. 


. . 
Micro Regulating Valve 

The micro regulating valve of Hauck Manufacturing Com- 
pany, Inec., Brooklyn, N. Y., is designed to assure close regu- 
lation, dependable resetting at all times and freedom from 
“fading away” and clog- 
ging troubles. The valve 
opening is an accurately 
and minutely variable ori- 
fice produced at a point 
where the rectangular slot 
in the cup-shaped portion 
of the valve plug meets the 
stationary, triangular 
opening in the ring seat. 
The area of this orifice is 
increased or decreased by 
minute increments as the 
valve plug is turned. This 
assures accurate regulation 
and control of flow with 
relatively large movements of the valve plug. 


New Oxweld Cutting Blowpipe 

The Linde Air Products Company, New York, N. Y., has 
just announced a new oxy-acetylene cutting blowpipé, 
known as the Oxweld Type C-24. This type has been de- 
signed essentially to serve as a general-duty cutting blow- 
pipe, but is capable of doing heavier work if necessary, and 
will operate with less oxygen pressure than any preceding 
Oxweld cutting blowpipe. Some of the outstanding features 
of this new blowpipe are: an entirely new design of cutting 
oxygen valve, the valve being placed in an easily accessible 
position; a long external cutting valve lever which makes 
the valve easy to operate with the hand in normal gripping 
position; nozzles with seat protectors; closer spacing © 











the heating orifices about the cutting oxygen opening; ory: 
nozzle sizes; interchangeable large-capacity ball-type inle 
needle-valves; interchangeable low-pressure injector or me- 
dium-pressure mixer. 
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Pot Furnaces for Lead, Salt, Babbitt, etc. 


Two new pot furnaces are announced by the Hevi Duty 
Electric Company, Milwaukee, Wis. One furnace is rectangu- 
lar, the other is round, The furnaces are ruggedly construct- 
ed with an outer shell 
of heavy steel plate. The 
top plate is of ribbed 
alloy cast iron and se- 
curely fastened to the 
shell, being well insu- 
lated to prevent heat 
loss. Insulation consists 
of high and low temp- 
erature slab material of 
best quality which as- 
sures low radiation loss- 
es. Leaks to the furnace 
chamber are sealed off 
at the top of the pot 
by means of a sealing 
rope. The heating ele- 
ments, helical coil type, 
are of heavy wire of 
high grade nickel-chro- 
mium, and are mounted 
in radiant refractories 
to reflect and radiate the 
heat to the furnace pot. 
Heat distribution is ac- 
curate and uniform re- 
sulting from the _ uni- 
form distribution of 
heating elements around 
the pot. The three-heat 
snap switch, supplied on 





Round-Pot Furnace with Three-Heat all sizes, permits high, 
Snap Switch medium and low input. 


Pyrometer control can 
be added to automati- 


call Lintain any desired temperature within the furnace 
ran These furnaces have the following advantages: 1. Uni- 
for! in high quality production, 2. Uniform temperature, 
3. A rate temperature control, 4. Quick heating-up time, 
6. L initial investment, 6. Low operating cost, 7. Better 
wo! x conditions and 8. Diversification of application. 
New Stationary Oxweld Generator 

TI Linde Air Products Company, New York, N. Y., has 
ann iced another important addition to its acetylene gen- 
erati equipment. This new automatic stationary generator, 


known as the Oxweld Type 
MP-5, is rated to deliver 
1,000 cu. ft. of acetylene 
per hr. It is listed by the 
Underwriters’ Laboratories, 
Inc. Its advent should be 
of great interest to users 
who want high capacity 
without operating two or 
more generators simultane- 
ously. In general appear- 
ance it resembles the Ox- 
weld Type MP-4 Portable 
Generator, announced in 
this issue of Metals & Alloys, 
with which it is identical 
in principle, except for size 
and slight changes to make 
it suitable for stationary 
use. Its compactness and 
efficiency show intelligent 
design in every detail. The 
feed is of the gravity type. 
The mechanism is of a 
most advanced design, un- 
like previously employed 
gravity feed devices. The 
feed control unit is self- 
contained and is bolted to 
the inside of the carbide 
hopper. The feed valve unit 
is actuated by a diaphragm. 
Pressure on the diaphragm 
is exerted by a housed and 
loaded spring unit. The 
spring is encased in a small 
housing and set at the fac- 
tory to deliver about 13 
lb./in.2 pressure. This can 
be changed within a range 
of about 2 1b./in.2 by an 
set pr external adjustment. The 
+4 pressure feature does away with the necessity of setting 
varie eure When the machine is started, The pressure 
ohn eon within the generator is not more than % Ib., and 
On aration is nullified in the service line by the’ built-in 
the cla Type R-57 Regulator. The carbide-charging door, 
oot water-filling opening, the residue valve, and the hand- 
o~e > nave been built on generous proportions so that time 
wey Saved in emptying, recharging, and inspecting. The 
othe pg hopper affords the greatest operating efficiency 
one ee with easy cleaning; and the regulator filter unit, 
the h its large capacity pads, is within easy reach inside 
manning o°: Instead of having an external hose connection 
stati old, it has the service valve which is necessary on a 
Sononge y machine on the service pipe that leads directly 
cated the back-pressure valve. A funnel and a 3-in. lubri- 
wate ater filling valve and vent cock take the place of a 
has r- lling cap and overflow plug. The water-filling valve 
pine In interference rod that operates the vent cock ou a 
impo coding to the outdoor vent line. This system makes it 
om ene ble to add water unless the cock is open to allow 
the T displacement of gas. The relief valve arrangement on 
Beate on MP-5 generator is particularly interesting. A sep- 
vided relief valve with a separate outdoor vent line is pro- 
Valves ciyythe back-pressure valve, and two other relief 

es with a common outdoor vent line are provided for the 
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generator chamber. Two relief valves are used because of 
the high capacity of the generator, and also because it is 
easier to get good seating and prevent leakage when two 
valves are used instead of one large one. The Oxweld Type 
MP-5 Acetylene Generator is provided with a hopper that 
has eyelets around the top so that it can be removed with 
a block and tackle. Since ea charging platform is usually 
built alongside a stationary generator, none has been pro- 
vided on the new generator. To insure a gas tight seal and 
to lessen slaking when the generator is out of service for 
long periods, a soft rubber seat is provided on the hopper 
outlet. The hydraulic back-pressure valve and the reser- 
voir are combined in one shell. The reservoir protects against 
accidental loss of water from the back-pressure valve and 
prevents water from backing into the regulator. An inter- 
mediate valve on one side of the hydraulic back-pressure 
valve and the service valve on the other make it possible 
to check the water level without escaping gas or loss of 
water. In general construction, this new generator has been 
made simple but rugged. Non-corroding materials are used 
throughout, and galvanized steel castings or stainless steel 
parts are used where exceptional strength is required. Most 
of the seams are bronze-welded; and some of the longer 
exposed joints on the water shell are double-vee welded, 
showing that no effort has been overlooked to make this 
of the finest and most permanent construction. Every detail 
has been planned either to eliminate the necessity for re- 
pairs or, where this is impossible, to make maintenance so 
easy that it will never be neglected or postponed. With the 
capacity it possesses, and with its simplicity and depend- 
ability of operation, there are few generators that can com- 
pare with it. It represents a new departure in stationary 
generator design and makes the use of generated acetylene 
more convenient than it has ever been before. 


New Rust-Resisting Treatment 


The Curtin-Howe Corporation, New York, N. Y., have 
placed a new rust-resisting treatment on the market. This 
treatment is called Loxal. The actual treatment consists of 
dipping the metal parts to be treated into the Loxal solu- 
tion. About 10 ounces of Loxal Powder and 8 ounces of 
Loxal Solvent per gallon of water are dissolved in an iron 
tank. The parts to be treated are introduced into this solu- 
tion in perforated iron baskets, on racks or by conveyors or 
trays, and are held in this solution for a period of from 
one to five minutes and are then given a quick rinse in hot 
water, after which they are dried in open air or a warm 
air blast. Little preparation is needed before treatment. 
Removing oil or grease and sometimes a brief pickling 
treatment, followed by rinsing in hot water usually suffices. 
The equipment required is inexpensive and requires practi- 
cally no maintenance. A metal tank of requisite size, fitted 
with steam coils to heat the solution to 150°F. and with facil- 
ities for filling with water and for handling the material to be 
treated, is all that is necessary. Many advantages are claimed 
for Loxal coating. Iron and steel parts, cleaned by ordinary 
materials, are extremely susceptible to rusting after treat- 
ment and must be lacquered or otherwise finished within a 
few hours. This necessitates finishing such parts immediate- 
ly after cleaning and involves an arrangement of shop 
schedules to accomplish this, which, at times, is both incon- 
venient and expensive. When metals are coated with Loxal, 
such parts may be stored without danger of rusting, until 
the manufacturer finds it convenient to apply the finishing 
coat, Loxal coating also acts as a bonding coat, presenting 
a uniform surface, free from blemishes, to which the finish- 
ing coat of paint, lacquer or enamel tenaciously adheres. 
Should scny part of the base metal become exposed through 
a seratch or a break, Loxal coating will inhibit the spread 
of rust. Loxal is applicable to practically all types of iron 
and steel surfaces. The carbon content of the steel has no 
appreciable effect in retarding the formation of the Loxal 
coat, and excellent results have been obtained on steel ob- 
jects which have been spot-welded or which carry an oxi- 
dized film on the metal surface. The same desirable Loxal 
coat can be formed on cadmium, zinc, and certain other non- 
ferrous metals. Loxal gives a great coverage per pound of 
material and there is no appreciable loss as a result of 
precipitated sludge in the work-tank, since the addition of 
Loxal solvent to the bath converts any sludge into a clear 
solution which automatically becomes the active coating 
ingredient. A further economy is that iron equipment is not 
harmed by Loxal, and there is no danger of leaks occurring 
in iron tanks. As no chemical incrustation forms on the 
heating coils, whether made of iron or brass, highest heat- 
ing efficiency is maintained. 





The Climax Molybdenum Co. with main offices at 295 Madi- 
son Ave., New York City, announce the opening of two addi- 
tional branch offices, one in Chicago, Ill. and the other in 
Canton, Ohio. The Chicago office is located in the Straus 
Building at 310 S. Michigan Ave. and is in charge of Mr. 
E. R. Young. The Canton office is located in the First Na- 
tional Bank Building of that city and is in charge of Mr. 
-aul M. Snyder. 





Timken Breaks Electric Steel Record 


The electric furnace department of The Timken Steel and 
Tube Company poured more steel in a month than ever before 
in the history of the company. The former record was 13,192 
tons of electric furnace alloy steel in a month, but during May, 
1934, the company poured 14,828 tons. This company record is 
likewise believed to be both a U. S. and a world record for 
electric furnace alloy steel production, and is more remarkable 
because of the rigid time requirements imposed on the melters 
to insure only quality steel production. Electric furnace pro- 
duction at the Timken plant has been 63,267 from January 1, 
1934, as against 24,200 tons for the corresponding period in 
1933. 
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